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Abstract 



a i anilino-2-cvcloalkenone derivative of the formula (I): wherein, R1 represents a C1 to C8 alkyl group, 

hJdroaen atom a CI to C5 alkyl group, which may have a substituent, a C3 toC7<w*aaWQWJ^- 
R4 represented hydrogen atom, a C1 to C5 alkyl group, which may have a substituent, a halogen atom, 
S£ R5 R6 R7 and R8 independently represent a hydrogen atom, a C1 to C5 alkyl group, which may 
&?J5&^xC5I^ *CR1 1 R12)n, wherein n is 0 to 2, R1 1 and R12 -ndependently 
r^nresent a hvdroqen atom a C1 to C5 alkyl group, which may have a substituent, etc. or -NR13- 
wherein R13 1 ?ep?lsen?s a hydrogen atom or a C1 to C5 alkyl group, which may have a substituent. and 
t ^op«cansome P r?of Seir pharmaceutically acceptable salts or their hydrates or solvates. 
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(57) Abstract 

3 -anilino-2-cydoalkenone derivatives 
represented by general formula (I), optical 
isomers thereof, pharmaceutically acceptable 
salts thereof, or hydrates or solvates of these: 



wherein R t represents optionally substituted || I || L^F^S 



(0 



RiCr n ^yr R 7 



Cu alkyl (excluding methyl), cycloalkyl, 3- 
tetrahydrofuryl, 2-indanyl, etc.; R 2 represents 

C M alkyl; R 3 represents H, optionally f^g Rg 

substituted C M alkyl, C %7 cycloalkyl, etc.; R4 
represents H, optionally substituted C,. 5 alkyl, 
halogeno, etc.; Rj , R* , R 7 and R 8 each 
independently represents H, optionally 

substituted C^ alkyl, etc.; and X represents -(CR n R 12 )„ - (where n is 0 to 2, and R n and R 12 each independently represents H, 
optionally substituted C l 5 alkyl, etc.) or -NR 13 - (where R 13 represents H or optionally substituted C x , 5 alkyl). 



(57)3S#J 

5* ( I ) 



R 3 R 5 Re 

Cat** R, (ig^I^tlTtihC, ~C 8 cdt;U*;U& 
/:L^f ;H*PH) % C 3 ~C 7 Oi/i7D7;l/ + ^S, 3 - r- h 

7tFD7'j;bs, 2 - * > y-jimmzmLs r 2 ijc, -c 4 

®7;^;H^iU R 3 liH. Hi^tltU^C, -C 8 
©7;b + ;H> C 3 ~C 7 cDi/^ D7;i/^;Hi^IL, R 4 liH 
. MS*lTLtU^Ci ~C 5 ©t;U^;U», ^a^r>J^^^ 
£gtU R 5 . R 8 % R 7 feckO'Ra »i. ^tlfnfifibTH^ flt 
»J*f LTUl^C, ~C 5 07ib + iH|^SU X«-( C 

R11R12) n - est*. n(±o~2. r 1 ,*? J: c;r nii-en-ena 

) ^/:li~NR, 3 - R,,(iHU l^l^f IT t i^C 1 

~c 6 v>t )is*jim%m?) zm-f) vmztiz 3 -y-y y - 2 



AM T/U>-T 

at *— xnyT 
au ah-^h^yr 
az rif/wor v> ^ 

BA tfX^T • ^x^lTt 

B B y</U/< KX 

B E ^</U^f— 

BF ^t'7rV 

BG -ffVliVT 

B J -<-*"i" 

BR **«>A» 

BY -<7/W— 

CA 

CF «P*T7y# 

CG 3^^— 

CH X-Y* 

CI hiW— A> 

CM 

CN «P® 
CU 

CY *T7*n,X 

CZ f»*;3 
DE 

DK t 2 ^-^ 

EE A*h-T 

ES X^ f 



F I 


7-f i*?S/K 


LK 


FR 




LR 


GA 




LS 


GB 




LT 


GD 




LU 


GE 


^a-^t 


LV 


GH 




MC 


GM 




MD 


GN 




MG 


GW 




MK 


GR 


*yv* 




HR 




ML 


HU 




MN 


I D 


MR 


I E 


MW 


I L 




MX 


I N 




NE 


I S 


twx^k 


NL 


I T 




NO 


3 P 


0* 


NZ 


KE 


y-T 


PL 


KG 




PT 


KP 




RO 


KR 




RU 


KZ 


#f:7x*> 


SD 


LC 




SE 


L I 


y tfy«>a»-<y 


SG 



^y 



DVT 



SI ^n»Jf*^T 

SK Xntfr^T 
S L • W** 

SN tr*;tf/u 

SZ ^7i^7> K 

TD K 

TG h — 

TJ *i/*X*^ 

TM h/V^-X* V 

TR 1-^=3 

TT hD^y K- h'<=* 

UA VfyJ-r 

UG 

US #gl 

UZ ^x^s-x*^ 

vn ?>r^ 

yu 3.— =f— x^irr 

ZW iSlss<~?X. 



WO98/58901 PCT/JP97/048S7 

m m m 

3 - T - U J - 2 - is 9 °T totr J 

m \± * x * *j x x ^ ^ - -tf ( p d e ) i via w ft m * w-r * #r 

a 3 - r — U ;-2-^;ar;^y >Sf*f*c:M"fSo 

> K * yt>yt-"e*icAMP*<H4ltfe!), :©cAMP 
Ii^7*-;i^f7-t* ( P D E ) ir J: o T & *i * £r 5 ' 
-AMPtft:^o PDE(I=t^^P^ffl0J-r^-t(^=fc^ cAMP 

§ (Eur. Respir. J., 7, 579 ( 1 9 M)),S 
PDE(i51i©7^7tVA (PDEI-V) IZfrm 

ends Pharmacol. Sc i. , 12, 19(1991 
) ] o :nii, PDE©#7^vf -fAi:*ft5#Ifl^i:lii^ 
. H* ttjfiflfc* Kfc ^TfHUtt 4 c AMPCD±#£t/c btWltt 

p d e r >r a© 9 *» ivM®#^^ft:ia#^jii> ^jEiia© 

8&tE£«I$»J-r £ C ft (Thorax, 46, 512 (1 

9 9 1) K 1* (J. Pharmacol. Exp. Ther. 

, 2 6 6, '3 0 6 ( 1 9 9 3 ) ) , fil* (Br. J. Pharm 
a c o 1 . , 112, 332 (1994)D t£© . 



l 



WO 98/58901 PCT/JP97/04857 

ttljti (Nature Medicine, 1 . 2 4 4 ( 1 9 9 
O ) ^ !Ja-7f [Clin. Exp. Immunol., 10 
0, 1 2 6 (1 9 9 5 ) 0 *Og£ftffS*l-*ffli*^^* l " c ^ 
£ c £tz, P D E (D 7 *> IVM^^^ia*'^ * - ^ {c «fc ° X T * y 4 

u w p d EPfl§»J"e* ^fts&KS^iflftffl 

£{t£^£ Lt(i> TIE^^d U ~f v (ttMH 5 0 - 1 5 7 3 6 

— NH 



6 



cnw^c P D E mc#»Wttlfi**^*-ft£** < &fci't?* 

S ^ (W09 4/1 0 1 1 8 *f & *L W09 4/1 2 4 6 1 ^ & # 
^ #r ^ ¥ 5 _ j 1 7 2 5 9 ^&$B> 4* M ¥• 7-101861 ^ & $B 
N W09 5/0 3 7 9 4 ^ & #B . W09 5/0 8 5 3 4 & & m ) 

, ^«E*-etcBi!flc±affl$n«jcwMo"c*i^-fx n k w ffl ft <t & 

it ( IV) : 



CI V) 




jD^tlTt 1 !: (T e t rahedron Le t ters. 2 5, 
5 0 2 3 ( 1 9 8 4 ) ] *>\ C©lh^^©41itfCitl>ie««i 
^ o # Bfl D5 4 9 - 8 5 0 5 0 -=r & IB J- > *C ( V ) : 



WO 98/58901 



PCT/JP97/048S7 



MeO 




(V) 



h<Dt LXf^m* nil' P D E IVOPltFflFffl JwB8"i-SE*tt 



IS «U3 © 1$ * 

i^ot. *3tmte, p d e ivRasffffl £W-r & «r a<£ it&yozm 

* % Bfl {C ft ;L ti\ it- ( I ) : 



(3:43, R, liSjftS^tLTU^C. ~C. cdta-*;^ 

+ ;l/S, c « ~ C i o © k" •> ? p 7 * ;l> K , 3-f l«7t Ko7'J 
/l/Si/:(H>^-^S^SU R 2 tt C , ~ C 4 07A*^I4 

/HI, c : . ~ C t □ 7^ + /vSf f;ti7 y^S^II L, R< 

y > m =¥■ . 5* ( 1 1) : 



o 




(I) 




(II) 



WO 98/58901 

*;us£g-r) ti^nsi^fciu (in): 




(iii) 



(iC*. n li 2 - 6 (Dm$k&mirfr. -o<DCH 2 gliifc^tm^. 
t5:a<t^) tS^na^iU R * . Rg . R7 

^c, ~c 5 07^Ai^it) £itm ts$n*3-Ti'j 



PCT/JP97/048S7 

~Cs © T 7b 



16 £ -T -6 © at & © ^ 

#fciiJi#&liPDElVll*ttffl£W**tf£ttfc^** M **^ 

p d e ivmmitm £W ^ss^ffl & tffitffe&feffi 

& T tc # % b/j £• if lei K 1&W f * o 

JbE-ttsC (1) OR » tbtli> C . ~C 8 ©E8lt>b<(i# 
lift II T ;u * 71/ £ ( «d >L U ^ 71/ 2g . x f - 7U S „ -T V :/ 



WO 98/58901 PCT/JP97/04857 

7*^«. n-^>f-^S> 1. 1 --^yf ;^of;H, n - ^ 
+ l - yf ;^>f ^1, 1. 1 - i?yf^^f^l> n 

-'ST/f-^X. n - it ? frmif £ft. ti (#J 

adt* ; 7jC^S ;-Fo|; i/T7l;7;;l;* 

;U # 4=- is Jl m ; is ? vT ; ad7^ + ^S ; tf Jl * ■< Jl 

& ; 7^3 + ->I ; T )l*r Jltf-Jl^ ; if Itlf, 

7;^;bSt Ltd, M x. (2 ? n f a b* ;i/ / f- ;u « > ( 1 - 7 x 
f ;H, i/ ? a ■/f )l / =f- ;H % > ? a ^ > f- )l / f- •> ? a 

f^g, 4-7x-;l7'fib$> 1 - t7f A/f 2-i-y 
f ;Mf;H, 2 - (l-t7f^) x^;U^> 2 - (2-t7f 
;U ) xf;H, 2 - ( 2 - -T > ? - * ) 

R, iOKJ^ns, ^i:R, Htli, C 3 -C, > ? a r ;U * 
;H (ix.li'->?o7*ah , ;H, ^?a7fiH, -> ? a ^ > f- 

? o7il< + il/i Crel ( 1 R , 2 R . 4 S ) tf «> 7 n [ 2 . 2 . 1 
] ^:/*-2->r;U&30 > 3 - r- h v t K n 7 U ^ & £ It >f > 

y~)im-t)<&if <bti&o Ri titfftKii, c* ~c 6 cdtji 

*)im, C* ~C 7 Oi/?D7;i + Al, C 6 ~C« ©tfi/^nr 
;i/*;ug. ll^iHt, 7x-^S, •7-7f-;b»> 

* ^lig&S^W LT C 3 ~C, 0i/?D7^ + JH^ft 

& C , ~C 5 cd r ;u * ;u g , 3-f l^n Fd7'J;HH(I±^ . 



■ WO 98/58901 PCT/JP97/04857 

, 2 - (2--f>^-^) if AI, rel (1R, 2R, 4S) f 
> 9 a [ 2 . 2. l]^^^-2--f^36*A:{i2--r>^ — ^ * 

R 3 Htli, C, ~C 6 ©SIIkL<f;i#li££»TA^;l/S (#J 
(2 ^ f- ;U M . if ^i, r;^ot;li, n - 

frmif £ *U :tl blil^i C^Jx-li'^ a y ; 7kmM ; - b 

a g ; ^7;i;7;7$; ^?D7;l/ + ;H; 

Anr;i/^Ai ; ^^/^^^I ; 7^3*->i ; t ;u ^ ;u # ;U tf' 

; mmm*. mmm*. mnm*®*fr ^muntc i m\z±. 

O'Xf af^^tf fci:h7 'J - ;U S ^ ) *tUl^U < 

7x^f;H> 3 - 7 ^ o t'^i, 4-7^*7'f 

5-7iiA^>f A*, [ - t7f;Mf^l, 2-1-7 
f 2-f'J^;Mf/H, 3 - fj -^;Mf 4 

- y to / f- ;b X. 7'j;Mf^i, fT'/U/f Ai, 2 - 

C 3 — C 7 OJ/?D7A + AS (•>^D7'nt , ;li, •> ? a 7* f - ^ 

6 



PCT/JP97/04857 



m ^ . c , ~c 5 <dt ;u*;u» ; C 3 ~C7 (D->?d7^ + ;HJ 

f-;H=, 7*ntr;i/&, ^>f-;u*. ^?a^>f 2 - f y ^ 
;u y ;U X * (i 7 * f - ^ S *< # »f «s> ti -5 « 

s e c - 7'-f-^g> t-yfA$, 

7 ; y| ; 77 A • # + ^ £ ; i/ 9 aT : 

X ,i,<^ 4 ;H ; ; T ;u 4 s - ;l/ * ; BeSSS*^ 

(id * fciiTia-i&xS (in ) o&wm if ^n^>o 



±§sxc (id ©r 9 fcio'R.oHtii, ^n^nafittc. 

| n y a f^S, -fVfo^l, A/S, s e c - 7' f - ;u £ x 




(II) 



(CH2)n 




(I I I) 



7 



"WO 98/58901 PCT/JP97/04857 

s 1 - txy l-t^t^'J^v^f^S, 1 - tr 

U 'J y / f- ;i/S> t;i/7t | i;^ ^ 7U S # 3* £ft£o 

(III ) © n f* 2 - 6 (DmWi&m — o©CH 

Jj§r^ /M3y>JK^ Ci ~C 3 (DTJl^rJim. if / T JIT i J / 

*ji7 * *) j / tzito urn frig if ztiZo 

R 5 , R 6 . Rt fcit/R. tltli, * ft ft & At L T . 7k * 
m*. C, ~C 5 ©fill & L < Ji^iK«iT ;u * ( #1 x. li' * ^ 7U 
xf ;H, ^ah'/l/S, r^otAl, 7f-^$, s e c - 
"7* f- A * . t -7'f ^i, i/:li7x-A| (7i 

£ft> C, -d 07^ + ^ifcJ;t>'7x-;HlilI$ (0>Jx.(i 

'> o y y JIT- ; 7j<®rS ; - hDl ; ^771; T ^ y g£ ; 77 71/ * 
i/;H ; T 7U 4^ 71/36 ; is 9 a T 71/ 4- 7U S ; ^D7;i/ + ^S ; # 7U ✓ < 
* -f 71/X ; T 7U 3 * ->S ; T7U + 7U* 7U^*-7U£ ; ifH^, ^fft 

BR-?. fitting^©*^ ££(ift*: 1 iJ^±©^fni^^tf Lt 
& £ >J - 7US3Q $f It^TUi^ R 5 > Re . Rt fej; 
0*R 8 t Ltff i L/< li> 7jc^H^^ fcli / f-AS^SStf £ft3 0 
Xli-C CR,iRi 2 ) . - R . ifc «k #R .ati-tft^fttt 

3LLT7kmm*. tjll^WbTU^C, -Cs ©T7l/*7US N 

) -NR,3- (3$*. R isti**!!^ C. ~C 6 Oli 

& t < (±fl-tt«T 7U*7l/g (0HX-l±V f-Jim, ^^7US, ^at°7U 
I N V7*ae;i/$, AS, s e c-^f^S, t-7*f AS . 

8 



"WO98/58901 PCT/JP97/04857 

1; - hnl; i/7y|;7;7l; X JltfJris ; > ? n T ;U 
^ ;t, g ; /ndT^ + ^S ; # ^ '< : ^ M ; T;l/3t->I ; T )l 4- 

T7'J;Mf ;H^$if ^n5o XtUT»H(li, - (CRn 
R H ) „ - HTnJi<Oifcttl ( n # 1 © * £ * R , ■ <k R , 2 

Hdi-NRn-HTRnA^Jcli^ C ~C 3 T;l/ + ;H 
£ /c (i ^> ^ ^ £ O *1 ^ m \f ft %> o 

-emMZftzititVdfrmwibftZo 

±ie-)IS^ (I) cDft£^(i^#^iitJIC^£WLTt>3fecD&£> 

zft ^i*ft^#i&<*^#£-f £ 0 zcD^^^tt(**>^^^n# 

£ft£ 0 £tz_tm~Mi£ ( I ) ®{b^#)fcc];0'^cD^^^ttf*©^ 
$>*¥£Wi'%£ ft, ^CD^irUTIi. ^a^fi^tll^^^ ft# £i&7^ 

?LifciM. @5ie^> ^SJii, 

p - h v^m^ow^li?^^^^ >bft 

So 

z ±.nz-m^ ( i ) cd^^^i. -ecDft^im 

(^fc^a'^ft'iCD^CDjKfD^fc^C/^^^I^Ifc^Sft. ^fH^© 



9 



AVO 98/58901 



PCT/JP97/04857 



j _ ji ^ T -tr h > . It ^ X -f- ;i/ . i7 o D tWl/Al|^^lt' btlSo 
JiC — ( I ) ©rt^^li. (#^Bg 4 9-850 

1 



R 2 0 



NH 
I 

R 3 



(VI) 



Rs Re 
(VII) 




R 3 R 5 



(VIII) 




R9 

> H (X) 
R10 

HCHO 



XII© 



(XI) 




lE5l£;af©ft** (VIII) , (IX ) (XI) (il^fti 

11© : t - u (vo m, 3 - s>* >m (VII ) fc* 

KTKIS^-r* - ffcfctt (VIII) £0 #5i£li. 

1 0 



"WO 98/58901 PCT/JP97/04857 

3HS; j;xf;n-fA, fhnKD77>, ^**-tf->tg©x 
- 7^ 7U 2I> * 9 J —fr^ 2. 9 J - )\,&<D T * z3 - Jl/M ; i? * * * * 

3? S ft K -ft tK 3^ ( ^ > -t? > - h ;U x > If ) ^ffl^lii^> £ -f 3 
***»^ib«^bffoTUi^ w ©keek «k o t?# Ztitzit 

&&©#& (^U«> ^ to "ft ■» S^b b h. ?nvhr77^ 

II® : <t&%B (VIII) ©R< ^^^©fc^ h o y ><t 
#J£Rl££-tt> Y*<^ay^I^T*«fk^tt (IX) £-£j&-r6o 
/NDyyfbSI tLXlt* mx-ltN - ? a a z li < » >T S K\ N - "7* 
a^zii<^~ H\ N-3-K:ii<i'f ? K £ ffi ^ s 
CC £ E&$ t ^ «k -5 & © T* h ft if £ © ck -5 & © T* *> <k < . M x. 

» z> ti tz it ft <z>JJ& (Mx.lt. mfklt* ?avh 
ify y 4 -H) -etS3B$ ft^o 

If® : #HSBS 4 9 - 8 5 0 5 0-f^«(rEliSl©Sit&Jw^l^ 
tt£*$J (VIII) ©R4 rt^jcfitl!^©^®! t , T i >S (X) feck 
Of * ;u a r ;i/ t KJ: 9£E&3& t t , "C£fifc£ft*7' * y t;u=i-;U£ 
ElES-fr, ffc£»» (XI) £<£fi£-f£o »^ftfc<b^^(i> &&©;£ 
& (#Jx.l*\ igfifl;, BttA, ?a?^77^ -H) "TWSSft 

So 

i i 



"WO98/58901 



PCT/JP97/04857 



O 




±ieSJ6BI4'ffl<k^«8 (XIV ) *5.fctf (XV) li±IE-)&5£ ( I ) 
XS® : fcJCfcL fcXg©£H (XiI ) 

tit-sw (vii ) ^ £ it & m ( x 1 1 1 ) ^i^^tSo 

li© : j^ft (XI II) © t K n * ->g£T ;w4wMb L> lk£^ 
(XIV ) ^^iSt^o 7;^;Wt©^Si Lttis C ^ 

Bfc* u * a. ?KiHk^ h u •> as?) #ST, A D yy^7;v + ;i' ( 
R, -Z) ( 5£<t>. Zli^Dyy||?^^t) ft* 
T;U3 (R, - OH) * * ffi S £ (C £ 0 1% 7k*t £ ~t £ # 

Ii© : it&®} (XIV ) (C $ \o lC7K3Ht:^- h U * A^©i&&©# _ 

1 2 



"WO -98/58901 PCT/JP97/04857 

y% o y y -itr )i )l (R 3 -Z) ( st^K Zli^oy>Ji^ 
£&J££ <!:, <t&%0 (XV) *M#t>n^)c 

gfBS 5 9 - 2 5 3 9 2 f&i, #HfiBg 6 1-57583 * 
S#l^ 3 6 7 1 5 8 9) \Z & <0 Ufe-? %> ^ i t> T # £ o 

ffettffitt tffi^ Ltf54t 3o *©&!£{*> fb^^)©^«?S> <t¥ 
J£ M > # ^ 4- is / A* -t? A- a - * * ^ ^ > t + 

v r * > t7 a „ 9 )i 9 * ii«ijxf si ft to ^ © ft *r 

;i/ a - x „ # ;U f- )l M A/ a - X „ ^'J b"-^7;l/3-;k 

1 3 



"WO 98/58901 PCT/JP97/04857 

f& ft: & -5- * li . JSna^KJ: <0 BEAK** SB 

ty<D<t&VB i: It, — ftKHi. 10*0. 0 1-1 OOOmgt* 
0, U < li 0 . 0 1 — 1 0 Omg"Cfe^\ JPftt. Stfc 

1 HICIU (^BJHfc^tl) li, 10 1 0, £ rt: ti S £ fH PR # *> 
l>t 1 0C2t>l<li3 J: ^ ffl^S-^ U 

© ft; -£ t L T . 1110. 0 0 1-10 0mg*aft8^*fcli 

ti> J&A<-*1 bT^fgajoft^^- o . 0 1-1. 0*>H-irg#J£ 

i 0 i -2&[ij.msi5icMtf?-r s *et#u st^u ibjb*&-^©w 
glffiflj 1 

3 - (3-^^n^>f;i/t^->-4-n^->7-'J7) - 2 
-^^a^>x>-l-^>(^lg > <b^^)No. 1 ) 

2-^ hti/-5--fa7i7-^l 0. OOg (59*0* 
;U) „ 7d€->?d'<>^>1 1. 0 1 g (74 ; H^l/) > #t ^ 
# 'J ^ A 1 0. 2 1 g ( 7 4 * 'J * ;U ) <k 3 * ft # »J * A 0 . 

1 4 
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9 8 g £ N , N-^^fA**A7; K 5 0ml ~C — Bfe g iStH$ 

■r -So ;o^t^tSf^^i/>2 o om l tts?i> 7k-eftf£f * 

4 - (S i 0* : 4 0%Siif^/^^^>*^4 5 HWtmz-r 
*/^*t>OllSl©r7i?x>hT*ffl) f^OffiSl, R£T 
(r-c • *feHf*® 3 - a'O*-*:*-**;/- 

4 - / h + i/iha^>-«?> 1 2. 5 2 g (K$8 9. 3 % ) £ # 

1 H-NMR (4 0 0MHz, CDCh ) 6 1. 64-1 
. 68 ( 2 H, m) , 1. 83-1. 92 (4H. m) . 1. 99 
-2. 0 5 ( 2 H, m) > 3. 9 5 ( 3 H. s), 4. 8 5 ( 1 H 
, m). 6. 89 (1H. d, J=8. 79Hz) , 7 . 74 (1 
H , d, J = 2. 4 4 H z ) . 7. 88 (1H, dd, J = 8 . 7 
9 . 2 . 4 4 H z ) 

(2) 3-->^q^>^;b^-^-->-4-y b^->r-U y®&f& 

3 _- > / 7 o^>f-;U^-^->-4-y h * — h d ^ > -tf > 1 . 5 
Og (6. 3 2 ; 'J^^) ^^^7-^2 0m 1 t^f^f U>4 
m 1 OS^^C^iL, w <D*«K 1 O^Pd/C 1 5 0 m g « 

fin u, tK^^sst (4. okgf/cm 2 j-snBE-r *) 1 n^$t u 

'H-NMR (4 0 0MHz, CDC 1 3 ) <5 1. 55-1 
. 63 (2H, m). 1. 80-1. 92 (6H, m). 3. 41 
(2H, broad s ) > 3. 77(3H, s), 4. 72 (1 

1 5 
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H, m ) . 6. 22 (1H, d d , J = 8 . 30, 2. 44H z ) 
N 6. 31 (1H, d, J = 2. 4 4 H z ) . 6. 70 (1H, d 
. J = 8 . 3 0 H z ) 
(3) 3 - (3-->?n^>f;lt^->-4-y F^^7-'j;) 

- 2 - is 9 v -<> > - 1 - :t fig 
3-J/?D^>fA**J/-4-yKJ/7i'l>l. 04g ( 

5. 02;'Jt^) , 1. 3-i/^o^>^>y*>0. 5 1 g ( 
5 . 0 2 ; 'J*A) *>'J:tf^7 h;H>X^*>iO. 0 3 g £ ^< 
y-tr > 3 0ml *R#*tf£3S*fL/.:£iB-e, 

I$Tt^i L. 8S»e,gifi©«R£fb<&tt 1 . 1 6 g (HX^ 8 0 . 
4 % ) £ f# -5 o 

1 H-NMR (400MHz, CDC1 3 ) <5 1.52-1 
. 63 (2H. m)> 1. 81-1. 96 (6H, m). 2. 47 
(2H, m) . 2. 73 (2H. m) . 3. 84 (3H. s). 4 
. 72 (1H, m), 5. 46 (1H. s)> 6. 41 (1H, b 
road s ) . 6. 6 7 ( 1 H, dd, J = 8 . 30, 2/44 
Hz). 6. 73 (1H, d, J = 2 . 4 4 H z ) . 6. 82 (1 
H, d, J=8. 30Hz) 

mmm 2 

3 - (3-^?o^>f^tt^-'l- / ht->7-'J7) - 2 

- ■> ? a ^\^-tr > - 1 - -t y (m 1 OflS-frfoN o . 2)£>£fig 
Hii 1 (2) -CS^ii^n^ 3 - > 9 a*<ym**i/- 4 - / 

h + -> T ^ »J > 0 . 98g(4. 7 3 ; 'J*^) t 1, 3 - f 7 n 
^ + >i?t>0. 53g(4. 7 3 ; H^) ^<>if>5 0m 

ic§»l, 1 (3) t mmcDmif&if <^> fre^f*©^ . 

1 6 



"WO 98/58901 PCT/JP97/04857 

<t&® 1 . 2 5 g (IRS* 87. 9«) 

1 H-NMR (4 0 0MHz, CDC 1 s ) <5 1. 55-1 
. 96 (8H, m) . 2. 03 (2H, m, J = 6 . 3 5 H z ) . 
2 . 35 (2H, t . J = 6 . 35Hz) , 2. 48 (2H, t , 
J = 6. 3 5 H z ) > 3. 83 (3H, s ) . 4. 71 ( 1 H, m 
) „ 5. 43 ( 1 H, s). 6. 17 (1H, broad s), 
6. 67-6. 69 (2H, m), 6. 80 (1H. m) 

mmm 3 

3 - (3-->?a^>^^^^->-4-^ h^-->T^'jy) - 5 
t 5 - ^^f ;t/- 2 - ->^P^^t> - 1 - * > (S 1 Ofb^iN 
o . 3 ) ®i?J& 

mmm 1 ( 2 ) -csissns 3 - ^ ? v<y ^ >i** ~y - 4 - y 
h ^ t — >j > 0 . 9 1 g ( 4 . 4 0 i 'j * a ) > y * k > 0 . 6 

2g (4. 4 0 ; HA) ^^>t*>3 0ml i:iSU ^ 5& #1 1 

(3) tmmn&mv 5 wmmva-f &o Kmm. ^>-ey&m&.& 

7^ - (S iO, :2%y^y-^/ £"ffc / f b>frb4%0; 

0 *£tkt»«*i&* ■ is* u> ^fesf*©*^-^ 0 . 9 8 

g(iR^6 7. 6 % ) £- 1# & o 

1 H-NMR (400MHz, CDCh ) 6 1.11(6 

H, s). 1. 52-1. 6 6 ( 2 H, m) . 1. 74-2. 00 
( 6 H, m) . 2. 21 (2H, s ) . 2. 31 (2H, s). 3 

. 83 ( 3 H, s ) , 4. 72 (1H, m). 5. 43 (1H, s 

). 6. 09 (1H, broad s ) > 6. 68-6. 70 (2 
H, m) s 6. 80 (1H, m) 

mmm 4 

1 7 
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-y^;i/-2-*>?p^<>T->-i-^~> (S i g)fb^iNo. 4 

) CD^fiR 

#gSfi0»J 1 ( 2 ) -CSgii£n& 3-->^n^>^-;U^-4 : ->-4 - ^ 

h^i/T-'J>0. 9 1 g (4. 4 0 ; 'i*^) ^ 1 

, s - i/ 9 aly 9 y i>* > 0 . 49g(4. 4 0 ; 'J^^) fci 

=? h ;u > X >|& 0 . 0 2g^^>t*>5 Oral K&P t 

. 'ikcDrnftammm 1 (3) mfe^^^^isfb^-^ 

1 . 2 7 g (IR^ 9 6. 2%) £#£o 

1 H-NMR (400MHz, CDC1 3 ) <5 1.68(3 
H, s), 1. 61-1. 9 6 ( 8 H, m) , 2. 38-2. 40 
(2H, m) > 2. 56 (2H. m ) . 3. 86 (3H, s). 4 
. 75 (1H, m). 6. 53 (1H, broad s ) ^ 6. 6 
9-6. 72 (2H, m). 6. 82-6. 84 (1H, m) 

mmm 5 

3 - (3-^^D^>f^tt^-4-/^^T-'jy) - 5 
- ^ f ;b - 2-->?q^^-t?> - 1 y (i 1 CDfb^iNo. 5 

mmm 1(2) -c^it^ns s - is 9 u *<y 7 & * * */ - a - * 

h * •> T — U > 0 . 83g(4. 0 1 , A- 1 

, 3 - y 9 a * -9" > *J -t y 0 . 5 1g(4. 0 1 *ffl 
fg;MJ 1 (3) tlHtO^&d J: 0> ^^fe@i*O^I£fb^^l 
1. 1 2 g («$8 8. 2%)£l#£o 
1 H-NMR (400MHz, CDCls) 5 1.08(3 

H, d, J = 5 . 8 6 H z ) . 1. 55-1. 61 (2H, m). 

I. 77-1. 96 (6H, m). 2. 00-2. 08 (1H, m 
). 2. 22-2. 31 (2H, m). 2. 36-2. 42 ( 2 H . 

1 8 
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, m) , 3. 82 (3H, s)> 4. 70 (1H. m)> 5. 4 1 
(1H, s). 6. 37 (1H, broad s ) . 6. 66-6 
. 68 (2H, m). 6. 78-6. 80 (2H, m) 

2 -/? aP -3 - ( $ - */ >? u *s.y )l -* * is - A - * h^r-S/T 
- ij ;) - 2- >^n^>T->-l-^> (j 1 Oib^jN o. 6 
) g>£f& 

mmmi (3) x*mmznz s - (3 - •> ? n^>f- - 

4-^h4»-->T — - 2-->^n^>-r>-l-^->0. 4 9 

g (l. 6 9 ^ u * a- ) cdx^7-;u-7K (9 : l) l^5mli: 
N-?BD;ii<t^5 K0. 25g(l. 8 6SU^7U)£tniX- 

■C# £ tltz&fe&WtWtX-f- & 1 0 0ml t$RL, Z (Dfei&£:$&m 

fcfe fe II © m f t £ ^ 0 . 4 5 g (t$8 2. 5 % ) £ » £ o 

'H-NMR (400MHz. CD C 1 s ) <5 1. 53-1 
. 72 (2H, m), 1. 92-2. 10 (6H, m). 2.48 

(2H, m)> 2. 68 (2H. m), 3. 90 (3H, s). 4 
. 86 (1H, m) , 6. 74-6. 75 (2H, m). 6. 85 

(1H, d, J=8. 3 0Hz) > 7. 25 (1H. broad 

s ) 

^ i j y ) - 2-->^a^>T->~ 1 ~ * y (j 1 (Df^tN o. 7 

l 9 
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) g)£j£ '._ 

mmm 6 tmmo^m^m^, N-?DD:ii<i-f u*®^ 

IR^ 6 1. 0 96) *n%o 

1 H-NMR (4 0 0MHz, CDCh ) 8 1. 55-1 
. 72 (2H, m). 1. 74-2. 05 (6H, m) . 2. 51 

(2H, m) . 2. 69 (2H, m)> 3. 86 (3H, s), 4 
. 76 (1H, m). 6. 75-6. 77 ( 2 H, m). 6. 86 

(1H, d, J = 7 . 8 1 H z ) ^ 7. 28 (1H, broad 

s ) 

nmm 8 

3 - [ 3 - [re 1 (1R. 2 R. 4S) -b'-/^a [2. 2. 1 
J^T'jr - 2 - >f - 4- nt->7xijy] - 2 - > ? 

p^>-r> - 1 - * > 1 CDffc^N o . 8) 
( 1 ) 3 - [ rel ( 1 R , 2 R , 4 S ) - b" •> ? a [ 2 . 2. 1] 
^7^-2--TJU*-*-S/] - 4- yh^^-ho^<>-tf>g>^5ic 

2 _y ^->-5-;^d7x;-A1. 5 0 g ( 8 . 8 7 ; 'J 
„ rel (1R, 2S, 4 S) - 2 - t Ko^n*i/?n [2 
. 2. 1 ] ^ y * > 1 . 04g(8. 8 7 S U * ) *J J: h U 7 
x-A/*X7-f>3. 4 9 g ( 1 3 . 30; 'Jt^) ^^Ifh7 
hFo77>5 0ml izmML. T V'J * )l 

tf^y \s - \. 2 . 3 2 g ( 1 3 . 80 ;'J**) < iTt 

5o 2 2 a#RBiIii b/htt. s;ifAx-f*l 0 0 m 1 * 

sn^T^«?u. TRBfb-*- h >j * a. 7jc-em&8fc#-r wf&}§&£ 

Oi^^ll-So :0li^77 7 ^ nv ^77^ - (SiO 
2 : 5 0 >/i&<t/ f- 1/ >-C«ffi) (C J: 91f $i?-f 3o K£ 

2 0 
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TKTigHt£Bfc* ■ #feS#® 3 - [rel (1R. 2 R , 

4S) - b*i/?n [2. 2. l]^7°^-2-^>'l/^+->]-4- 
^h^->^.ha^s>-tf>2. 0 4 g (IR?8 7. 2 % ) £- # 3 0 

1 H-NMR (400MHz, CDCls) 5 1.18-1 
. 26 (3H. m) , 1. 49-1. 65 (3H, m) * 1. 73 

(1H, m)> 1. 83-1. 88 (1H, m). 2. 36 (1H 
, m) . 2. 54 (1H, m). 3. 94 (3H, s ) > 4. 27 

(1H, m). 6. 88 (1H. d, J=8. 7 9 H z ) , 7. 6 
9 ( 1 H, d. J = 2 . MHz) , 7. 87 (1H, dd, J = 
8. 79, 2. 44Hz) 

(2) 3- [rel (1R, 2R, 4S) -b'-/^a [2. 2. 1] 
9 - 2 - - 4 - / h 4^ T .=■ 'J 

USte^J 1 (2) t Wimo^fc&m l^. 3 - > ? n"< At+f 
-4-^h+-*>— hn^>Hf>©*N*>*3(l % 3 - [rel (1R. 2 
R, 4S) - h*i/?D [2. 2. \ ] ^Zf ? - 2 - J * * is ] - 
A - / h + '>-hD<>t*>^ffflU 3£fef4tK© 3 - [rel (1 
R, 2R, 4S) - b*^o [2. 2. 1 J-^T 0 ^ - 2-^^*4=- 
•> 3 - 4- yh*->T^-'J>£l#<!>o 

'H-NMR (400MHz, CDC 1 , ) 5 1. 08-1 
. 1 9 ( 3 H, m) . 1. 43-1. 6 5 ( 3 H, m) . 1. 71 
-1. 76 (2H, m), 2. 31 (1H, m)> 2. 50 (1H 
, m). 2. 55-2. 56 (2H, m), 3. 76 (3H, s) 
. 4. 13 (1H, m)> 6. 21 (1H, dd, J=8. 30, 
2. 44Hz) > 6. 28 (1H, d, J = 2 . 4 4 H z ) > 6. 
70 (1H, d, J = 8. 30Hz) 

(3) 3 - [3 - [rel (1R, 2R, 4S) - b^^p [2. 2 
. \ ] ^7 9 - 2 - 4 )l* * is] - 4- yh^->T^-'jy] - 2- 

2 1 
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~>^p^>t-> - 1 - :f > CD £ fig 

mmm 1 (3) 3 - > 9 a^yf-^-t^-^ 

-4-^ h + i'T-'J >0^t)?3i:> 3 - [rel (1R, 2R, 4 
S)-fcTS/?n[2. 2. l]^7'^-2--r^^4 i ->]-4-y 
h^i/T^-'J >£i£ffl L> sstfeHftotReffc^tei (1R*S 8 5 . 0 % 

1 H-NMR (4 0 0MHz, CDC 1 , ) 6 1. 12-1 
. 22 (3H, m) , 1. 49-1. 6 2 ( 3 H, m) , 1. 74 

(2H, m). 2. 33 (1H, m). 2. 46-2. 50 (3H 
, m) > 2. 71-2. 74 (2H, m). 3. 84 (3H, s) 
. 4. 14 (1H, m)> 5. 45 (1H, s)> 6. 47 (1H 
, broad s)> 6. 66-6. 68 (2H. m). 6. 82 

(1H, d, J = 8. 30Hz) 

mmm 9 

3 - [3 - (2--f>^-^a-^^) - 4- / Ft->7-'jy] 
- 2 - is 9 v< y r- > - I - * > & I <& <k&VBN o . 9 ) CD 
(1) 3 - (2--T>y — )l3r*is) - 4- / ht->-hn^>if 
>CD£fi£ 

2- / h* , >-5--ho7x;-;H 0. 0 0 g (5 9. 12 
* 'J ^ Jl ) , 2-^>y;-^7. 93g(59. 12;')tA) 
i'W MJ7i-i^^7^>l 8. 60g(70. 94$'J^;U 
) £&'J^-r h5t KD7 7> 2 5 0 m 1 C*Pl, C ® 2> x 

f - ;b 7'/i?*;^'*i/U - H 2. 3 6 g ( 7 0 . 9 4 $ U * )l 

7jc-eiii^^fe#-r -So w«»tt*iR7Ki«ifE^ r * > * atk 

2 2 
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^77r>^o^l^H7^ - (S i 0 2 : 5 0 96 ^ * -fr > /«[ 

h a ^ y -tf > 1 2 . 6 5 g (f$7 5. 0 %) Z> o 

1 H-NMR (400MHz. CDCI3) <5 3.26 (2 
H , dd, J = 1 7 . 09, 3. 4 2 H z ) > 3. 48 (2H, d 
d, J = 1 7 . 09, 6. 8 3 H z ) . 3. 9 1 ( 3 H, s). 5 
. 26 (1H, m) , 6. 9 0 ( 1 H, d, J = 8 . 7 9 H z ) > 
7. 19-7. 29 (4H, m)> 7. 81 ( 1 H. d, J = 2 . 
44Hz) , 7. 93 (1H, dd, J = 8 . 79, 2. 44Hz 
) 

(2) 3 - (2 - - 4- n^^7>'J>Q^ 

mmm 1 (2) 3 - n^>^-^^ + -> 

-4 - y h + i/ - h D'OifXD^^OC, 3 - ( 2 - > ^ — ;u 
^- ^ ) - 4 - y h + hn'O-tf >*ffiffi L, fei* © 3 - 

( 2 - -r > y — ;u^-4=-->) - 4- ^ + ^7 - U > 2- f# £ <, 

1 H-NMR (400MHz, CDCla ) 6 3. 23 (2 
H, dd, J = 1 6. 60, 3. 9 0 H z ) > 3. 3 5 ( 2 H, d 
d, J = 1 6 . 60, 6. 3 5 H z ) , 3. 72 (3H, s ) „ 5 
. 15 (1H, m). 6. 2 7 ( 1 H, dd, J = 8 . 30, 2. 
4 4 H z ) . 6. 3 7 ( 1 H, d. J = 2 . 4 4 H z ) > 6. 73 
(1H, d, J = 8 . 3 0 H z ) . 7. 15-7. 24 (4H, m 

) 

(3) 3 - [3 - (2--<>y~Jl<**-is) - 4- ^h^->T^'J 
- 2 - is 9 a s<> > - 1 - ir y 

mmmi (3) tmmo^m^m^^ %-i/9v<y v . 

2 3 
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- 4 - / t ~y r ~ v > ®&t> 9 ^ ^ 3 - ( 2 - f > y — *y 

) _ 4 _ / j> 4=. ->t- 'J >£&ffl (/, »fe@f*:©«iBYb'&ei 0 . 5 

3 g (IR* 8 5. 1 90 *#5o 

1 H-NMR (4 0 0MHz, C D C 1 , ) 5 2. 46-2 
. 49 ( 2 H, m) . 2. 72-2. 75 (2H, m)> 3. 23 
( 2 H, dd, J = 1 6 . 60, 3. 4 2 H z ) . 3. 38 (2H 
, dd, J = 1 6 . 60, 6. 3 5 H z ) > 3. 81 (3H, s) 
N 5. 14 (1H, m) „ 5. 4 7 ( 1 H, s ) > 6. 54 (1H 
, broad s ) . 6. 74 (1H. dd, J=8. 30, 2. 

4 4 H z ) . 6. 79 (1H, d, J = 2 . 4 4 H z ) . 6. 85 
(1H, d, J=8. 3 0 H z ) . 7 . 17-7. 25 (4H, m 

) 

mmm 1 o 

3 - [3 - {2_z_d-2-l^iA*JLk2 - 4- / ht->7^'j;] 

-2-^fil/-2-^^p^>r> - 1 -■* y (i 1 tOfb^-^No 
. 10) Q^fiK 

mmm 9(2) Tmikz 3 - ( 2 - -< > ^— •>) - 4 

-/K^7-'J^2. 68g (10. 52^'J*^)s 2-^^ 
;U-1, 3 - -> ? o O * V * > 1 . 1 8 g ( 1 0 . 5 2;^ 
AO J: '< "7 h ^ ^ y X ;U * > Wt 0 . 0 7 g^h^xv 1 3 0m 

1 <r&# 2 oB#ra»«E-f*o si£&> mm^ms.m^L, » £ 

n/c^M^tMYfc^f-U^ 1 0 0m 1 CCDW^^^^-tKT 
dv^77^ - (S iO s : 2% / 9 J - K/i&it / =t V 

an T«su. i^itii^s* -ot> m&mfr®mz<t& 

& 3 . 6 0 g (IK$9 8. 2%)£f#6o 

2 4 
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' H-NMR (4 0 0MHz, CDC1, ) <5 1.68(3 

H, s)> 2 . 38-2. 41 (2H, m). 2. 57-2. 58 

( 2 H, m) . 3. 2 3 ( 2 H, dd, J=16. 60, 3. 42 

Hz). 3. 38 (2H, dd, J=16. 60, 6. 83Hz) 

„ 3. 81 (3H, s ) s 5. 15 (1H, m). 6. 74-6. 

76 (3H, m)> 6. 84 (1H, d, J=9. 2 8Hz), 7 
. 17-7. 24 (4H, m) 

mmm 1 1 

3 - (4-^ h^^-3-7x^f^t^->7^'jy) - 2 - > 
2 wOr^ - 1 y (SI (D<t&%dN o . 1 1 ) g>-£fi% 

(1) 4 - J hP^>-tr>0-^5Sc 

mmm 9 (i) t mmo^m&m^^ 2 -4 y?j -)iot^t>K) 

-7x*f-;U^* + *>— h a -b' > (iR^l 0 0%) £f#£ 0 

1 H-NMR (400MHz, CDC 1 3 ) 5 3.19(2 
H, t, J = 7. 3 2 H z ) . 3. 9 7 ( 3 H, s ) . 4. 28 ( 
2H, t, J = 7. 3 2 H z ) . 6. 90 (1H, d, J = 9 . 2 
8Hz). 7. 27-7. 36 (5H, m) . 7. 73 (1H, d 
, J = 2 . 9 3 H z ) . 7. 91 (1H, dd, J=9. 28, 2 
. 9 3 H z ) 

(2) 4-yh^^-3-7x^f;bt^^7^'J >g)^fig 

^jfe^j i (2) tmmo^m&mi^ z -*/ 9 a*<y 

- 4 - J h^i/ - h n'O-if I:, 4 - y h * -> - 3 - 7 

1 H-NMR (400MHz, CDCla) (5 3.15(2 
H, t, J = 7 . 3 3 H z ) . 3. 7 7 ( 3 H. s)> 4. 16 ( 
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2H, t , J = 7 . 3 3 H z ) , 6. 23 ( 1 H, dd, J = 8 . 
30, 2. HHz) , 6. 30 (1H. d, J = 2 . 44Hz) 
„ 6. 7 2 (1H, d, J = 8 . 3 0 H Z ) ^ 7. 21-7. 33 
( 5 H. m) 

(3) 3 - (4-n^^-3-7x^f^t^->7-'jy) - 2 

mmm 1 (3) tn«o^j£^ffl^> 3 -i/^D'o^^*-** 

- 4 - y h*t/T — 'J>©J^*>&{w* 4-^ ^i/-3-7x*f 
A,** i/T- U >£^ffl n&mftOMMZit&Vd (IR^ 8 7 . 9 

' H-NMR (400MHz, CDCls) 6 2.41(2 
H, m) > 2. 69 (2H, m ) > 3. 14 (2H, t, J = 7. 
3 2Hz) , 3. 84 (3H, s). 4. 14 (2H, t, J=7 
. 3 2 H z ) > 5. 41 (1H, s ) , 6. 70 (2H, m) , 6 
. 8 2 ( 1 H, d. J=7. 8 1 H z ) , 7. 22-7. 32(5 
H. m) 

mmm 1 2 

3 - (4-^ h^^/-3-7x?f;lt^^7-'j;) - 2 - / 

7-;i-2-->?n^>f->- 1 (i 1 ofb^iNo. l 2) 

mmm 4 tmrnv^mzmi,^ 2 - */ 9 a i> f- * -> - a - 

/ h * i/T- 'J 0 HS£0>J 11(2) TSiSSft * 4 - 

fert^-^I (iRsfS 7 4 . 2 96) 

1 H-NMR (400MHz, CDCI3) 5 1.64(3 
H, s ) > 2. 35 (2H, m). 2. 51 (2H, m) s 3. 1 
6 (1H, t, J = 7 . 3 2 H z ) . 3. 87 (3H, s ) . 4. 

2 6 
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18 ( 1 H, t , J = 7 . 32Hz), 6. 67 (1H, d, J = 
2. 4 4 H z ) > 6. 7 2 ( 1 H, dd, J = 8 . 79. 2. 4 4 
H z ) > 6. 61-6. 77 (1H, broad), 6. 84 (1 
H, d, J = 8 . 7 9 H z ) > 7. 23-7. 33 (5H, m) 

mmm j 3 

3 - ( 3 - is 9 a is V - 4 - * V *risT ~ 'J V ) - 2 

-■>^o^>f> - 1 - t> (jlOf^iNo. 1 3) cp fig 

(1) 3-->^P^^->;U^^'>-4-y h^'>— h a ^ > -tf > CD 

mmm 9 en <t i5it§cD#!££ffi^ 2-^>y;-^©^t>o 

- 4 - ^ h + i/-ha^>*> ( IR * 4 9 . 2%) £ # £ o 
'H-NMR (400MHz, CDCh ) <5 1. 39-1 
. 43 (3H, m) , 1. 56-1. 64 (3H, m). 1. 83 
-1. 87 (2H, m) . 2. 04-2. 07 (2H, m). 3. 
95 (3H, s), 4. 3 2 ( 1 H, m), 6. 91 (1H, d, 
J=8. 7 9 H z ) . 7. 76 ( 1 H, d, J = 2. 44Hz). 
7. 89 (1H, dd, J=8. 79, 2. 44Hz) 

(2) Z-is^vt^^-isJl^r^is-A-/ h * isT — D > g> •£ file 
HiiteflJ 1 (2) £IU*icD#!££ffl^ 3 - ^ ? a ^ y?-Ji** is 

- A - * h + J/ihn'O-tfVOfrtOi:, 3 - •> ? a + *> ;U * 
+ - 4 - ^ h + i/— h o'O-tr >&mm lifer* tfc® 3 - is 9 
a s\ is Jl ir * is - 4 - * h * is T — U > f# £ o 

'H-NMR (400MHz, CDCh ) 5 1. 25-1 
. 3 7 ( 3 H, m) . 1. 50-1. 5 8 ( 3 H, m) , 1. 80 
(2H, m). 2. 01 (2H, m). 3. 41 (2H, broa 
d s), 3. 77 (3H, s). 4. 13 (1H, m)> 6. 2 . 

2 7 
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4 ( 1 H , dd, J = 8 . 30, 2 . 4 4 H z ) . 6. 3 5 ( 1 H 
, d, J = 2 . 4 4 H z ) , 6. 71 ( 1 H. d, J = 8 . 30H 
z ) 

(3) 3 - (3-^?P^^^;l^fr^-4-y h^->T-'JV) 
-2-->?P^<>-r>- 1 - ^ > <D fife 

H5£^J l (3) 3 - is 9 v<y?- 

_ 4 _y h + T — 'J y<Dfrt>QlZ s Z - is 9 v i; )\,* * is - 

. 1 %) &n%o 

1 H-NMR (400MHz, CDCls) d 1.31-1 
. 36 (3H, m ) . 1. 53 -1. 60 (3H, m ) . 1. 80 

(2H, m). 2. 00 (2H, m) . 2. 46 (2H, m) , 2 
. 72 (2H, m) . 3. 85 (3H, s ) , 4. 16 (1H, m 
). 5. 44 (1H, s). 6. 56 (1H, broad s), 
6. 71 (1H, dd, J = 8 . 79, 1. 9 6 H z ) . 6. 76 

(1H. d, J = 1 . 9 6 H z ) . 6. 84 (1H, d, J = 8. 

7 9 H z ) 

^mm 1 4 

3 _ (3-->^a^^^^^^->-4-y l-t^7-'j;) - 2 
_^^. ;l/ _2-->^o^>-r> - 1 - ± y (g 1 Ofb-^jN o. 1 
4 ) CD-£fi£ 

mmm 4 tmmo^m^m^^ 3 - ? a ^.y r * y - 4 - 

y Y if i/7 ~ M > <Dfr*> (w, ggffiffll 1 3 (2) -Cg&Sn* 3 - 
->^a^4^i/;U^-^i/-4-y h * > T — U > £ & ffl b . 3£ fe IS # 
©^IBft;^®) (iR^8 6. 0 %) &m&o 

1 H-NMR (400MHz, CDC 1 3 ) 5 1.26-1 
. 37 (3H, m). 1. 56-1. 61 (3H, m)> 1. 68 _ 

2 8 
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(3H, s ) . 1. 8 2 ( 2 H . m). 2. 00-2. 05 ( 2 H 
, m), 2. 38-2. 41 (2H. m), 2. 55 (2H, m) 
. 3. 86 (3H, s ) , 4. 18 (1H, m). 6. 45 (1H 
. broad s)> 6. 71-6. 73 (2H, m) . 6. 84 

(1H, d. J=9. 28Hz) 

mmm 1 5 

3 - ht^-4-^^->7^'J7) - 

2-^^o / Of> - 1 - t> (jl Of^jNo. 1 5) £> £-f& 

(1) S-^^o^abr^y h * is - 4 - J h — h a *s ■*? y 

mmm 9 en tmrno^m^m^, 2 ->r -;u©^t>o 

(I „ is 9 a 7 a £ fr* Jl £ S - Jl&titm f£3*£.IS{fccD 3 - •> ? 
d7*d f;by h + i/ - 4 - ^ h + -> - h d^>^'> ( JR * 8 9 . 0 

1 H-NMR ( 4 0 0 MHz, CDC1. ) <5 0.40 (2 
H, m), 0. 70 (2H, m), 1. 36 (1H. m). 3. 9 
3 (2H, d , J=7. 3 3Hz) , 3. 98 (3H, s), 6. 
91 (1H, d, J = 8. 7 9 H z ) . 7. 7 3 ( 1 H, d, J = 
2. 4 4 H z ) , 7. 9 0 ( 1 H, dd, J=8. 79, 2. 44 
Hz) 

(2) 3 - ? a 7° a b° ^ ^ h^~>-4-^ h ^ -> T — 'J > g> # J% 
^IMJ 1 (2) ilU*§CD^i££-flH^ 3 - a^>f-;U^^i/ 

- 4 - / h^^ — h o ^< > -tf y © fc> {- > 3-">^o^ob*;t/y 
h * •> - 4 - / h + i/-bD^>4f>^ffiMl/, 8?fe7*tt©3-^ 

?D^Df;M h * - 4 - y h * f t — u y*nz>o 

1 H-NMR (400MHz, CDC h ) 5 0.32(2 
H, m). 0. 62 (2H, m) . 1. 30 (1H, m). 3. 7 

2 9 
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6 (2H, d, J = 7 . 3 3 H z ) . 3. 79 (3H, s)> 3. 
96 (2H, broad s). 6. 2 5 (1H, dd, J = 8. 
30, 2. 4 4 H z ) , 6. 3 2 ( 1 H, d . J = 2 . 44Hz) 
„ 6. 69 (1H, d. J = 8 . 30Hz) 
(3) 3 - (3-'>^a^Dh'iM^->-'l-/^^7-'jy 

) - 2 - is 9 & -^y r- > - l - y (D&f& 

mmm\ (3) tra«©^ft*ffl^. 3 - >s9 a ji, * * v 

- 4 - j h */ r — y y o ^ t> 0 Iw . 3 - •> ^ a 7° o e ;u y h + -> 

8 1. 1«) *»5. 

1 H-NMR (400MHz, CDC1 3 ) 5 0.35(2 
H, m), 0. 65 (2H, m). 1. 32 (1H, m). 2. 4 
6 (2H, m) > 2. 73 (2H, m ) > 3. 80 (2H, d, J 
= 6. MHz) , 3. 8 7 ( 3 H. s ) „ 5. 44 (1H, s) 
„ 6. 70 (1H. dd, J=8. 30, 2 . 4 4 H z ) . 6. 7 
4 (1H, d . J = 2 . 4 4 H z ) , 6. 76-6. 88 (1H. 
broad s)> 6. 83 (1H, d, J = 8 . 30Hz) 

mmm 1 6 

3 - / ht^7-'jy) - 

2-yf^-2--/^p^>f>-i - -t y (S 1 Ofb^jN O. 
1 6 ) CD-£fig 

t h^i/r- y >©^t>o *M 15(2) Tgi&sns 3 - 

i/ ? a ^ a h° ;l/ / h*is - 4 - / h * S> T — U > £ & ffl L , 
ft CD 8II£ ft ( $ ^ 9 4. 4%) £ » 6 o 

1 H-NMR (400MHz, CDCls) 6 0.35-0 
. 38 (2H, m) > 0. 64-0. 69 (2H, m ) > 1. 34 _ 
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( 1 H , m)> 1. 67 (3H, s). 2. 38-2. 40 ( 2 H 
, m)> 2. 55 (2H, m), 3. 84 (2H. d , J = 7 . 3 
2 H z ) . 3. 89 (3H, s). 6. 43 (1H, broad 
s). 6. 69 (1H, d, J=2. MHz) > 6. 73 (1H 
, dd, J=8. 30, 2. 4 4 H z ) > 6. 85 (1H. d , J 
= 8 . 3 0 H z ) 

mmm 1 i 

f > - 1 --*> (Si tDft^iNo. 1 7) g)-£fi£ 

(1) 3-^h^r->-4-^h^'>^ha y <>-^>CD^)gc 

mmm 1 ci) tffifc©^&£JB^N * •> ? □ ^ > * 

0 (C N 3 V it y f" * £ ffl ^ , ffe@ft©3-7'h + v'-4-y h 
t-/^hn^>t'> (HX^l 0 0%) 

1 H-NMR (400MHz, CDCls) <5 1.00(3 
H, t, J=7. 3 3 H z ) , 1. 5 2 ( 2 H, m). 1. 87 ( 
2H, m). 3. 97 (3H, s). 4. 09 (2H, t, J = 6 
. 8 3 H z ) . 6. 90 (1H, d, J=8. 7 9 H z ) . 7. 7 
4 (1H, d, J = 2 . 9 3 H z ) . 7. 90 (1H, dd, J = 
8. 79, 2. 93Hz) 

(2) Z-l'Y*i/-A-t h*ri/T— 'J 

$g%ti9 1 (2) tI^1iCD¥j*^ffl^. 3 - •> ? n^yj-Jl** is 

1 H-NMR (400MHz, CDCla) <5 0.96(3 
H, t, J=7. 3 2 H z ) . 1. 4 8 ( 2 H, m) > 1. 80 ( 
2H, m). 3. 45 (2H, broad s), 3. 77 (3H. 

3 1 
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, s), 3. 9 4 ( 2 H . t. J = 6 . 8 4 H z ) . 6. 20(1 

H, dd, J = 8 . 30, 2. 4 4 H z ) . 6. 30 (1H, d. 

J = 2 . 4 4 H z ) . 6. 69 (1H, d, J=8. 30Hz) 

(3) 3 - (3-^ht->-4-y ^->7^'jy) - 2 - i/ 9 a 

s<y y- y - l - •* y (D&f& 

mmm 1 (3) tmmay&m&m^. z - */ 9 n^y*-***-* 

- 4 - j H * is t - 'J > © *> 0 K „ 3--rh + ->-4-^ 

r- ij >«-^ffit> ^^fe@^©^ierb^-#i awm 8 1. 6%) * 

1 H-NMR (400MHz, CDCI3) <5 0.98 (3 
H, t, J = 7 . 3 3 H z ) . 1. 49 (2H, m) , 1. 82 ( 
2H, m). 2. 45-2. 47 (2H, m ) . 2. 71-2. 7 
4 (2H, m). 3. 97 ( 2 H, t . J = 6 . 8 3 H z ) , 5. 
46 (1H, s ) „ 6. 69 (1H, dd, J = 8 . 79. 2. 4 
4 H z ) , 6. 72-6. 80 (1H. broad). 6. 74 ( 
1H. d, J = 2 . 4 4 H z ) > 6. 83 (1H, d, J=8. 7 
9 H z ) 

nmm 1 8 

3 - (3-7'h^^-4-y ht->7-'jy) - 2- /^^-2 
-->?p^>^>- 1 - * y (ilOfL^iNo. 1 8) © fig 

mmm4 tmmo^&zmi^ s - 9 a * -> - a - 

/ h + ^T->J y<Dfrt>Z> (C N gffift! 17(2) TKit $ n* 3 - 

(IR^ 6 6. 2 90 £l#£o 

1 H-NMR (4 00MHz, CDC 1 3 ) <5 0.98(3 

H, t, J=7. 3 3Hz) , 1. 50 (2H, m) , 1. 67 ( 

3H, s ) , 1. 84 (2H, m). 2. 38-2. 40 (2H. 

3 2 
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m), 2. 55-2. 56 ( 2 H , m ) . 3. 87 (3H, s). 
4. 00 (2H, t, J = 6 . 8 3 H z ) . 6. 51 (1H, br 
oad s ) > 6. 70 (1H, d, J = 2 . 4 4 H z ) . 6. 7 
2 ( 1 H, dd, J = 8 . 30, 2. 4 4 Hz) , 6. 84 (1H 
, d , J = 8 . 3 0Hz) 

mmm 1 9 

3 - [3 - (2--r>y-^**->) - 4- yf4->7-'j;i 

-2-->^n^^-tr>-l-^-> (^lcpfb^-^lNo. 1 9) CD •£ 

m 

(1) 3 - (3-bF'at->-4-/^^7-'j;) - 2 - i/ 9 
a-^^-b y - 1 - t>g)^fiic 

3-hFD + ->-4-n + '>7-')>l. 0 Og (7. 19 5 
•J^^U). 1, 3-*>^a^4 t "9->^3*->0. 83g(7. 195 
U * ;U ) $ «fc O* 7 F^i>x;l/*>I5 0mg*^>-tf>2 0 m 

i *t 4 . 5 n^Kii^-r 6o %.mm&muv~mwLmL. nfiaifc 

» * It 3 - (3-tKo + '>-4- / h*5/T-'j;) - 2 - 
i/^o-^^-b> - 1 - * > 1 . 6 8g ( IR m 1 0 0%) *H5, 

1 H-NMR (400MHz, CDC1 3 ) <5 2.04 (2 
H, m) , 2. 36 (2H, t, J = 6 . 3 5Hz) , 2. 47 ( 
2H, t, J = 6 . 3 5 H z ) . 3. 89 (3H, s ) > 5. 47 
(1H, s ) , 5. 65-5. 90 (2H, broad). 6. 6 
7 ( 1 H, dd, J = 8 . 30, 2. 4 4 Hz), 6. 7 5 ( 1 H 
, d, J = 2 . 44Hz) > 6. 79 (1H. d, J = 8 . 30H 
z ) 

(2) 3 - [3 - (2^lAJLJL=i2kA*Jsl - 4- ^h^->T-'J 
y 3 -2-->?a^^-t?> - 1 - y 
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mmms ( 1 ) tmtato^m^m^. 2-n + ^-5--ho 

ijy) -2-f?n^.*-tr>-l-:*->£ffifBLs & @ ft © ^ 12 
fls£-<» (HX^ 5 4 . 4%)£#3o 

1 H-NMR ( 4 0 0 MHz, CDCh ) 5 2. 02-2 
. 08 (2H, m). 2. 37 (2H, t. J = 6 . 3 5 H z ) . 

2. 4 8 ( 2 H, t, J=6. 35Hz) , 3. 2 2 ( 2 H, dd 
, J = 1 6 . 6 1, 3. 8 IHz), 3. 3 6 ( 2 H. d d , J = 

16. 6 1, 6. 3 5 H z ) . 3. 8 0 ( 3 H, s). 5. 14 ( 

1 H, m), 5. 44 (1H, s ) , 5. 91 (1H, broad 
s ) . 6. 74-6. 7 6 ( 2 H, m) > 6. 82-6. 84 ( 

1H, ra), 7. 16-7. 1 9 ( 2 H, m) , 7. 22-7. 2 

5 ( 2 H, m) 
HaffiflJ 2 0 

3 - (3-^>-^^tt'>-4-^t^7^'jy) - 2 - -> ? 
DA^t > - 1 - t> (II Of^iNo. 2 0 ) <£> -£ Eg 

mmm i 9 (2) tmm<D^m^m^^ 2 - 4 > y ; - &&&& 

OK. ^>^;l/7^3-;^iML, ft © H fe ft (JR^ 

6 8. 0 % ) £ If £ o 

1 H-NMR ( 4 0 0 MHz, CDC1, ) 5 2.01(2 

H, m, J = 6 . 3 5 H z ) > 2. 34 (2H, t , J = 6 . 35 

Hz). 2. 4 2 ( 2 H, t, J = 6 . 3 5 H z ) . 3. 88(3 

H, s ) . 5. 11 (2H, s ) . 5. 39 ( 1 H, s ) „ 5. 8 

7 (1H, broad s ) . 6. 70 (1H, d, J = 2. 44 
Hz). 6. 74 (1H, dd. J=8. 79, 2. 4 4 H z ) . 
6. 84 ( 1 H, d, J = 8 . 7 9 H z ) . 7. 29-7. 43 ( 
5H, m) 

3 4 
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mmm 2 1 

4 - (3-->^D / Of^tt->-4- / h^S/7-'jy) -1 
, 2 , 5, 6-rf7bKPb''J-;>-2-t> (SltDft^ftN 
o . 2 1) cp^-fiE 

Hifc#J 1 (2) •CSii$nS3-i'?D^>f ^t*i/-4-y 
h*S/T — U>0. 60g(2. 8 9 5 HA) , 2, 4 - * * 
7tXiJi;>0. 33g(2. 8 9 ; Hil/) ^'Ot'V 1 5ml 
„ r-bh — h 'J ;M m K ^^y-;UlmlcD^^-^^(r^j|?L. 

-f;l/^i^, *gflft:£*Ti^ «f Hit" 6?Ife^a B a ^^.fl2 iET 
KiCft^ 0 . 8 8g 0 0%) ?-||5o 

1 H-NMR (400MHz, CDC1 3 ) 5 1.58-1 
. 62 (2H, m) > 1. 78-1. 93 (6H, m), 2. 51 
(2H, t, J = 6 . 84Hz) , 3. 44 ( 2 H. d d d . J = 
6. 84, 6. 84, 2. 4 4 H z ) . 3. 8 3 ( 3 H, s), 4 
. 7 2 ( 1 H, m) , 5. 12 ( 1 H, s). 5. 3 4 ( 1 H, b 
road). 5. 83 (1H, broad s)> 6. 69 (1H 
, dd, J = 8 . 30, 1. 9 5 H z ) . 6. 71 (1H. d, J 
= 1. 9 5 H z ) . 6. 80 (1H, d, J = 8 . 30Hz) 

mmm 2 2 

1 - *<l/ V )\/ - A - (3- > ? a s<>1- Jl jr * is - 4 - / V * is 
7-'J7) - l, 2 , 5 , 6-fhnFafc ,| J^>-2-t> ( 
^ l CD Yb N o . 2 2 ) Q £ )% 

mmm 1 c 2 ) -cm&znz 3 - -> * v<y - 4 - * 

h + ->T-iJ>0. 5 0g (2. 4 l 5 H A ) , l A - 

2, 4-^t + 7k ,/ < l J^>0. 4 9g(2. 4 l ; HA) *^ 

yM y 2 om i ciiiu ifit-2 o mmmw-r z> 0 scsm, mm 
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@{*CDlflfSffc-£®l 0 . 7 6 g (mm 8 0. 6 %) *#5o 

1 H-NMR (4 0 0MHz, CDC 1 j ) 5 1.55-1 
. 63 (2H, m). 1. 81-1. 96 ( 6 H, m). 2. 46 
(2H, t. J=6. 8 4 H z ) > 3. 33 (2H, t. J=6. 
MHz) , 3. 84 (3H. s), 4. 63 (2H, s). 4. 
74 (1H, m). 5. 25 (1H, s)> 5. 40 (1H, br 
oad s). 6. 67-6. 71 (2H, m). 6. 80 (1H 
, d, J = 8 . 3 0 H z ) > 7. 28-7. 37 (5H, m) 

mmm 2 3 

4 - [3 - [3 - [rel (1R, 2R, 4 S ) - £ is <? u [2. 
2. \1 9 - 2 - 4 & - 4 - / h^->7r.'J y] -j 

, 2, 5, 6-fh7l:Kob , 'J^>-2-t> (HOf^ftN 
o . 2 3) <D-kf& 

mmm 2 1 tmmo^m^m^^ 3 - > 9 a 
- / h * i/T - u y®frt> k> iz % mmm 8(2) r-mmztiz 3 - 

[rel ( 1 R, 2R, 4S) - f^D [2. 2. 1 ] ^Zf 9 - 2 

Effc£«& 7 4 . 3*>)£»3o 

1 H-NMR ( 4 0 0 MHz, CDCla) 6 1. 12-1 
. 22 (3H, m) , 1. 49-1. 6 2 ( 3 H. m) > 1. 73 
-1. 78 (2H, m). 2. 33 (1H, m). 2. 49-2. 
53 (3H, m). 3. 45-3. 50 (2H, m), 3. 83 ( 
3 H, s). 4. 15 (1H, m). 5. 05 (1H, broad 
s). 5. 12 ( 1 H, s). 5. 52 (1H, broad s 
6. 65 (1H. d , J = 2. 4 4 H z ) , 6. 69 (1H, 
dd. J = 8 . 30, 2. 4 4 H z ) . 6. 81 (1H, d, J = . 

3 6 
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8 . 3 0 H z ) 

mmm 2 4 

3 - (3-->^o / Of^t^^-4-nt->7-'j;) - 2 

- 2 * t. J[/T I I 1 f: ){/ ~ 2 ~ y ? 0 ^ y t. y ~ 1 - *~ > (Si^ 

f^jNo. 2 4 ) £> £• fig 

y f- T ^ y 0 . 1 6 g ( 1 . 9 1 5 U * '1/ ) *> «fc 

;^7;bfh K 3 5 0 . 1 8 g ( 2 . 0 9 ; 'J'**) £^ 

> -tf > 2m 1 Ciit, CO^^C^li 1 TflbiaS 3 - (3- 

h ^ T — 'J ;) -2-'>?n / <> 

t- > - i - * > o . 5 o g ( i . i a i * )i) y - t $ 

J -Jl ( 1 : 2) 1 5mli:S»U Ili:taS«<iTf 

5 g (!R2fJ 9 2. 2%) ^#5o 

1 H-NMR (400MHz, CDCh ) 5 1.60-1 
. 63 (2H, m). 1. 82-1. 89 (4H, m), 1. 96 

- 1 . 99 (2H, m) . 2. 41-2. 44 (2H, m). 2. 
68-2. 72 (8H, m). 3. 77 ( 2 H, s)> 3. 84 ( 
3 H, s ) „ 4. 75-4. 78 (1H, m) , 6. 81 (2H, 
s), 6. 94 (1H, s) 

mmm 2 5 

3 - (3-^^a^>f^t^->-4-y ht^7-'jy) - 2 

- (4-t^7t'J;yf^) - 2-->^a^>7">-l-^-> ( 
j 1 Of^jNo. 25)©£-fi£ 

nmm2 4 trnm®^ &&m<<^ v /r^r 1 y&wtmofrt)*) 

* 'J y&mm ^feSi*©^^® (JR* 2 9 . 2 _ 
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1 H-NMR (4 0 0MHz, CDC 1, ) S 1 . 64-1 
. 95 (8H, m). 2 . 40-2. 43 (2H, m) > 2. 51 
(4H, broad s), 2. 67 ( 2 H, m). 3. 37 (2 
H, s). 3. 75 (4H, broad s). 3. 85 (3H, 
s). 4. 74-4. 76 ( 1 H, m) > 6. 61-6. 63 (2 
H, m) , 6. 84 ( 1 H, d. J=8. 7 9 H z ) . 9. 66 ( 
1H, broad s) 

mmm 2 6 

3 - (Z - i/ 9w< y I - t h^->-N-/f 

— 'J 7 ) - 2 - i/ 9 * t- > - 1 's (S 1 Of^tiNo. 2 
6 ) 

%mm 1 -csit <* n s 3 - t a - -y 9 u f- */ - 4 - * 

^•/T-iJ 7 ) - 2- >^n^>f-> - 1 - ^>0. 1 Og (0 
. 3 5 ; 'Jt/I/) , *3tfftth'J'5/. (6 0») 0. 0 2 g *> <k 
3 ^ fb ^ f - ^ 0 . 0 6g(0. 4 2 ; Hib) ^N, N-^/f ^ 
*;l/AT5 K 4 m 1 U^I&T' — vfomWir & a £ IS IS & K 7k £ 

^vi/a^avhr^^-f - (Si0 2 ; 2 96 y * y - )l Zm.it / 
^ is y~cm&) CctOHSb, $&&@{*©^isfb£-'$jo. 1 og ( 

9 3. 4%) *#5o 
'H-NMR (400MHz, CDC 1 j ) 5 1. 61-1 
. 64 (2H, m)> 1. 80-1. 97 (6H, m) . 2. 40 
(4H, m) . 3. 30 (3H, s). 3. 86 (3H, s ) . 4 
. 72-4. 76 (1H, m) ^ 5. 11 ( 1 H, broad s 
) > 6. 70 (1H, d, J = 1 . 9 5 H z ) > 6. 73 (1H. 

3 8 
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dd. J = 8 . 3 1, 1. 9 5 H z ) , 6. 86 (1H, d, J = 
8 . 3 1 H z ) 

mmm 2 7 

7 ) 

^-4-^ h + >/ 7 - ij ; ) -2-->^n-^>7 L >-l - 
^> <9 tr ^ $£Sg#J 2 TSiii^ ft* 3 - (3-^?D'<>5 : ^t + ->- 
4-y ^-/T-'jy) - 2 - i/ 2 a *\ > - I - * y & L 
> ?ife@fr©^fe<b^^J (JR*5 3. 6%) 

1 H-NMR (4 0 0MHz, CDC 1 s ) <5 1. 61-1 
. 64 (2H, m ) . 1. 8 1-1. 95 (8H, m ) . 2. 21 
(2H, t , J = 6 . 3 5Hz) , 2. 30 (2H, t, J = 6 . 
3 4 H z ) . 3. 20 (3H, s)> 3. 86 (3H, s ) „ 4. 
72-4. 75 (1H, m)> 5. 30 ( 1 H, s ) , 6. 61 ( 
1H, d, J = 2 . 4 4 H z ) . 6. 66 (IH, dd, J=8. 
30. 2. 4 4 H z ) > 6. 84 (1H, d, J = 8 . 30Hz) 

mmm 2 8 

3 - [3-'>?P / *>f-^*4 5 -->-4-y h 4 s - -> - N - (4-fa° 
■J / 7- ;l ) 7-'J ;] - 2-->^a^>f-> - 1 - y (Si 
®<t&%dN o . 2 8) g>£fi£ 

6 tlsl*©#ft*fflt\ 3 fls / f- <Z> *n *> *HZ , 4- 

(JR^ 6 6. 796) *H5o 

1 H-NMR (400MHz, CDC 1 3 ) <5 1.71(2 
H, m). 1. 75-1. 8 2 ( 6 H, m ) , 2. 4 2 ( 2 H, b m 

3 9 



v. 
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road s) , 2. 52 (2H, broad s ) . 3 . 8 4 ( 
3H, s). 4. 63-4. 64 (1H, m). 4. 77 (2H, 
s). 5. 19 (1H, broad s), 6. 59 (1H, d, 
J = 2 . 4 4 H z ) . 6. 69 (1H, dd, J = 8. 79, 2. 
4 4 H z ) . 6. 81 (1H, d, J=8. 7 9 H z ) , 7. 17 
(2H. m), 8. 58 (2H, m) 

mmm 2 9 

3 - (N-T-trf 1 ;l/-3-->^a^<>^^^'^->-4-^ h * is 
T^'jy) -2-->^n^<>T-> - 1 - jr > (jltDf^lNo. 

2 9 ) g>-£j% 

mmm 2 6 tmmo^&zm^^ 3<t><t* f^o^^oi:, r-t 

?- 4/ ? o -f K£i£ffl iefeSttcD^fart;-^ (JR^ 7 7. 6% 
) £f#£o 

1 H-NMR (400MHz, CDCI3) <5 1.59-1 
. 63 (2H, m)> 1. 85-1. 95 (6H, m). 1. 98 
(3H. s). 2. 38-2. 40 (2H, m). 2. 97-2. 
99 (2H, m), 3. 89 (3H. s). 4. 74 (1H, m) 
. 5. 69 (1H, s), 6. 70 (1H. d, J=2. 44Hz 
). 6. 76 (1H, dd, J=8. 30, 2. 4 4 H z ) . 6. 
92 (1H, d, J = 8. 30Hz) 

mmm 3 0 

3 - (N - & - $ ~ '> 9 ° ^ * is - 4 - J h * is 

7-'j ;) - 2-->^n^>^> - 1 - * y (I 1 Of^iNo. 

3 0 ) CD£-J% 

4 0 
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1 H-NMR (400MHz, CDCla) 6 1.56-1 
. 59 (2H, m), 1. 73-1. 79 ( 6 H, m) „ 2. 40 
(4H, broad s ) > 3. 83 (3H, s ) , 4. 58 (1 
H, m). 4. 76 (2H, s). 5. 27 (1H, broad 
s ) , 6. 53 (1H, d, J = 2. 4 4 H z ) > 6. 6 7 ( 1 H 
, dd. J = 8 . 30, 2. 4 4 H z ) > 6. 79 (1H, d, J 
= 8. 3 0 H z ) . 7. 19-7. 3 2 ( 5 H, m) 

mmm 3 1 

3 - (3-i/^a^>f^tt->-4-^ ft->7^'J7) - 2 
-xf;l/-2-->^n^>f> - 1 - t> (JIJJP {b-£&N o . 3 
1 ) ® 

mmm 1 (3) tmmo^m^m^^ 1. 3-->?n^>*>^ 

^->©^t>0(-> - 1 . 3-->^a^>^>^^->^^ 

ffl Ls WfeH^OfPEffc^ei («R^ 9 4 . 1 SO 

1 H-NMR (400MHz, CDC 1 3 ) 5 1.05(3 

H, t, J = 7 . 3 3 H z ) > 1. 61-1. 66 (2H, m). 

I. 82-1. 96 (6H, m)> 2. 22 (2H, q , J = 7 . 
3 3Hz) , 2. 36-2. 39 (2H, m). 2. 55 (2H, 
t, J = 4 . 8 8 H z ) , 3. 86 (3H, s ) . 4. 74-4. 
77 (1H, m). 6. 48 (1H. broad s ) , 6. 69 
-6. 71 (2H, m) , 6. 83 (1H, d, J = 8 . 79Hz 
) 

mmm z 2 

2-^5^1/ - 3- [3 - (2--r>^^^^-^->) - 4 - / h 4- 
fy t — 'J ;] - 2-->^g^<>x> - l - (i 1 ofb^jftNo 
. 3 2) OJtgc 

HIfi!i9 1. 3 - •> ? > * y V* y® _ 



4 1 
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frt>*)iz^ 2-x.m-l, 3 - -> ? n ^ y ? y i?ir > 
*f fegftcDliffift^ (KM 9 1. 5%) 3r#£o 

1 H-NMR (400MHz, CDCls) <5 1.06(3 
H, t , J=7. 3 2 H z ) . 2. 22 (2H, q, J = 7 . 32 
Hz). 2. 38-2. 41 (2H, m)> 2. 57 - 2. 58 ( 
2H, m). 3. 25 (2H, dd, J = 1 6 . 60, 3. 90H 
z ) . 3. 39 (2H, dd, J=16. 60, 6. 3 4 H z ) > 
3. 83 (3H. s)> 5. 16-5. 20 (1H. m), 6. 4 
4 (1H, broad s)> 6. 74-6. 77 (2H, m). 
6. 84-6. 8 7 ( 1 H, m ) , 7 . 18-7. 2 5 ( 4 H, m 
) 

mmm 3 3 

2 - *J )l - Z - (3-->^p^>^^^-4-->-4-^ h ± •> 
T »J J ) - 2- i/^n^>f> - 1 - t> (i 1 Of^iNo. 

3 3 ) 

mmm i ( 3 ) 1. 3-^?o^>^>^ 

* y CD *x fc> 9 (r , 2-^>^^-l. 3 - S>*>* 

&m u m ^mwomt^it^m (wm 9 6 . 5%) 

•H-NMR (400MHz, CDC li ) <5 1. 62-1 
. 91 (8H, m) . 2. 44-2. 47 (2H. m)> 2. 57 
-2. 59 (2H. m) , 3. 62 (2H, s). 3. 81 (3H 
, s ) . 4 . 64-4. 6 6 ( 1 H, m) , 6. 3 2 ( 1 H, s) 
. 6. 40 (1H, d, J = 2 . 4 4 H z ) > 6. 46 (1H, d 
d, J=8. 30, 2. 4 4 H z ) , 6. 75 (1H, d, J=8 
. 3 0 H z ) > 7. 22-7. 33 (5H, m) 

mmm 3 4 

3 - [3 - [2 - (2->T>^^)J-h*'>3 - 4 - ./ h * -> . 

4 2 
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7- ij ;] - 2-->?n^>-r>-l-*> (^ 1 <Dit^k%N o . 
3 4 ) cp^fig 

(1) 3 - [ 2 - ( 2 - 4 y ? - & ) h * i/l H- / 

mmm$ (i) ti*©¥S*ffli\ 2 y?j -)i<bfrt>K> 

ic, 2- (2--r>y-^) x*y-;i/£^ffiL> ffe@ft®3- 
[2 - ( 2 - > y — ^ ) x h * "> ] -4-^ h + ->-hnA;>-tf 
y (JR^ 9 7. 2«) 

1 H-NMR (400MHz, CDCls) <5 2.12(2 
H. q. J = 6 . 83Hz)., 2. 68-2. 74 (3H, m). 
3. 11-3. 1 7 (2H, o) , 3. 9 7 ( 3 H, s ) „ 4 . 1 
8 ( 2 H, t, J = 6 . 8 3Hz) , 6. 91 (1H, d . J = 9 
. 2 7 H z ) > 7. 13-7. 1 6 (2H, m) , 7. 19-7. 
22 (2H. m)> 7. 77 (1H, d, J = 2. 9 3 H z ) . 7 
. 92 (1H, dd, J = 9 . 27, 2. 93Hz) 

(2) 3 - [3 - [2 - (2->f xht->] - 4- ^h 

4- ■> t — 'j ;] - 2 -->?a^>^>- i - ^ > © fi£ 

astern (2) tmm&^&zm^. z - i/ ? 

, - 4- n + < >-ha / <^-t'>0^^Oi:> 3 - [2 - ( 2 - -f > 

@ ft © 3 - [2 - - 4- n + i/7 

-U>£?#£o ^^T'HIil (3) t|§|*©#fe*ffll^ 3 - i/ 
? a 'Zy 1- Jljr i/ - 4 - * h * yT ~ *) > <Dfrt> 0 IZ, 3 - [2 
- ( 2 - -f > X h + '>] -4-^ h + ->7-'J > b 

„ #E»fe@f*©«£rt:'£ < » (UX^9 7. 7%) £»3o 

' H-NMR ( 4 0 0 MHz, CDCh ) 6 2.08(2 
H, q, J=6. 3 5 H z ) . 2. 47-2. 50 (2H, m) . 
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2 . 65-2. 75 (5H. m)> 3. 09-3. 13 ( 2 H, m 
) „ 3. 87 (3H, s). 4. 06 ( 2 H. t , J=6. 35H 
z ) . 5. 48 (1H, s ) > 6. 47 (1H, broad s) 
„ 6. 7 2 ( 1 H, dd, J = 8. 30, 2. 4 4 H z ) . 6. 7 
6 (1H. d, J=2. 4 4 H z ) > 6. 85 (1H, d, J = 8 
. 3 0 H z ) > 7. 12-7. I 5 (2H, o) , 7. 18-7. 
2 2 ( 2 H. m) 

mmm 3 5 

3 - [3 - [2 - ( 2 - > x ;U ) x h 4 s - -> ] - A - / h*i/ 
7- ij y] - 2- yf^-2-'>^° / <>T>-l-t> (Si <0 
jt&jfoN o . 3 5) 

mmm 1 otMiofs^fflK 3 - (2--r>^-^**2/) 

_ 4 - y ^^s/t^-'J ><Dfrt> K> K> HJfi^J 3 4(2) T§S!i££n 
-5 3- C2 - ( 2 - -f > ^ — ^ ) x h +• ] - 4- yh*->T — U 
>^ffifflb. »fe@(*©«Efk^® (JRSP9 6. 3%) £#3o 

1 H-NMR (400MHz, CDCI3) 5 1.68(3 
H, s). 2. 08 (2H, m)> 2. 39-2. 40 (2H, m 
). 2. 56 (2H, m)> 2. 67-2. 70 (3H, m ) „ 3 
. 11-3. 13 (2H, m) . 3. 87 (3H, s ) > 4. 08 
(2H, t, J=6. 83Hz)s 6. 63 (1H, broad 
s). 6. 72-6. 74 (2H, m). 6. 84 (1H, d, J 
= 8. 7 8 H z ) , 7 . 12-7. 1 4 ( 2 H, m) . 7 . 18- 
7 . 2 0 ( 2 H, m) 

mmm 3 6 

3 - [4-nt^-3 - (3-2, 3, 4, 5-fh7b Fo 

7^x_2kj-±_^> 7x>jy] - 2 - > 9 vo^y - 1 - * y am 

1 <D<k&®}N o . 3 6) (P^fig 
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(1) 4-^h^->-3 - (3-2, 3, 4, 5-f b7l:Ka7 

HJifc0>i 9 (1) t |5jJ§®¥i££ffi^ 2 - W > y y -)\,<Dfr*> (3 
C 3-tFo+^-2, 3, 4, 5-f h7tF'D77>$fl 

^Sfe@*©4-/h^->-3-(3-2, 3, 4, 
7tKD77-^t + ^) — h o > -tf > ( IR^ 8 4 . 2%) £ 

1 H-NMR (4 0 0MHz, CDCh ) 6 2. 17-2 
. 2 3 (1H, m) , 2. 25-2. 3 5 ( 1 H, m) , 3. 91 
-3. 95 ( 1 H, m) , 3. 96 (3H, s ) „ 3. 98-4. 
07 (3H, m). 5. 02 (1H, m), 6. 93 (1H, d, 
J=8. 7 9 H z ) . 7. 70 (1H, d, J = 2 . 4 5 H z ) > 
7. 94 (1H, dd. J=8. 79, 2. 45Hz) 

(2) 3 - [4-n#i/-3 - (3-2, 3, 4, 5-^h^fc 

KP77-;^t^^) r~'jy] -2-->^p^>t->-i-^> 
1 (2) tmmv^m&m^. $ - */ 9 

-4-./h4 i S' — h o ^ > -tr > CD 7^ 9 K . 4-^h + ">-3 - ( 
3-2, 3, 4, 5-fh7t Fo77-^t+i/) - Fo^vif 
V^^fflt, f fe@ft®4 -y h + i/ - 3 - (3-2, 3, 4, 5 
-ff7kFa77-^t^'» 7-'J >^H5o & 1^ -CflJfefll 1 

(3) t|5J1fc7>#?££-fflV^ Z - *s ? u *<y )\,ir * is - A - * Y 
+ — U>©*^t)*}K, 4-^ + ^- 3- (3-2, 3, 4, 
5-f h7hF'D77-/l't + ^) T->J>£teJflL. 
CDfllEfl:^® (HJ12P8 7. 4%) £f#£o 

'H-NMR (4 0 0MHz, CDC1 3 ) 6 2. 17-2 
. 21 (2H. m). 2. 47-2. 50 (2H, m). 2. 73 . 

4 5 



"WO 98/58901 PCT/JP97/04857 

- 2 . 75 (2H. m). 3. 85 (3H, s). 3. 8 7 - 3, 
93 ( 1 H. m). 3. 96-4. 06 (3H, m)> 4. 91 ( 
1H, m). 5. 44 (1H. s)> 6. 47 (1H, broad 
s). 6. 69 (1H, d, J=2. 4 4 H z ) . 6. 76 Cl 
H, dd, J = 8 . 30, 2. 4 4Hz) , 6. 87 (1H, d , 
J = 8 . 3 0 H z ) 

mmm 3 7 

3 - [4- / - (3-2, 3, 4, 5-f hnF'n 

2JLElA*-±J^2 T-»;y] - 2 - / 3- ji- 2 -->?p-^>-r>- 

1 - ± y (SI <D<t&®)N o . 3 7) O^fiic 

mmm 1 otiiofS^fflK 3- c 2 --r >y-;u**->) 

_ 4 _y ^ i/T— 'J ><Dfrt> 0 36(2) TMit^tl 

§4-^h + ->-3-(3-2, 3, 4, 5-fFHFn77- 
T-'J>£<£fflL. Bggtfe@{£©tIiart:£$J (M 6 7 
. 5 %) ZWZo 

1 H-NMR ( 4 0 0 MHz, CDC 1 3 ) 6 1.68(3 
H, s), 2. 18-2. 2 2 ( 2 H, m ) , 2. 39-2. 41 
( 2 H, m)> 2. 56 (2H, m), 3. 87 (3H, s). 3 
. 89-3. 94 (1H, m). 3. 97-4. 07 ( 3 H, m) 
. 4. 94 (1H, m). 6. 47 (1H, broad s), 6 
. 6 7 ( 1 H, d . J = 1 . 9 6 H z ) , 6. 7 7 ( 1 H, dd, 
J=8. 30, 1. 9 6 H z ) . 6. 87 (1H, d, J = 8 . 3 
0 H z ) 

mmm s s 

3 - (3-^^a / Of^tt->-4-y ht->7-'j;) - 6 
, 6-> ? y^-^-2-->^P / \^-fe>-l-^> I ®<t&%8N 
o . 3 8) <D&& 



4 6 
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mmm 1 tmmn^fe&m**^ 1. 3 - a^y^ >^*>p 
a> t> 0 c . 4, A-i, s - >s $ & * y a* > &m 

fflb, *se,H^©«RE<k^«5 (JR^9 3. 6%) 

1 H-NMR (400MHz, CDCIs) 5 1.15(6 
H, s). 1. 56-1. 6 2 ( 2 H, m ) > 1. 80-1. 94 
(6H, m). 1. 87 ( 2 H . t, J = 6 . 3 5 H z ) , 2. 4 
9 ( 2 H. t , J = 6 . 35Hz)s 3. 83 (3H, s). 4. 
7 2 ( 1 H, m)> 5. 33 (1H, s). 5. 78 (1H, br 
oad s), 6. 68-6. 71 (2H. m). 6. 80 (1H 
, d, J = 7 . 8 1 H z ) 

mmm 3 9 

3 - (3-^^n<>f^tt^-4- / Ft->7^'J/) - 5 

- -y ^ — )i - 2-->^g^^-tr> - 1 --t y ( ^ 1 oft^iNo. 

3 9 ) €>£fiS 

mmm 1 t m&e>^&&mi<^ 1. 3 - > ? 37 > y® 

, SfcSrfeHttcDSIfcrt:^®) (IRS* 8 7 . 0%)£f#6o 

'H-NMR (400MHz, CDC 1 i ) <5 1. 60-1 
. 63 (2H. m), 1. 81-2. 05 (6H, m) , 2. 53 
-2. 6 3 ( 3 H, m)> 2. 8 3 ( 1 H, dd, J = 1 6 . 11 
. 12. 2 1 H z ) , 3. 43 (1H, m). 3. 84 (3H, s 
)> 4. 73 (1H, m). 5. 50 (1H, s). 5. 95 (1 
H, broad s), 6. 70-6. 72 (2H, m). 6. 8 
1-6. 83 (1H, m). 7. 27-7. 29 (3H, m). 7 
. 35-7. 39 (2H, m) 

mmm 4 0 

3 - (3-^^p^>f;Mh^^-4-/Ft->7-'j;) - 
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2-i/?g^>T-> - l -nry (j l ofb^iNo. 4 o) o-a-fiK 

(1) % - V W<y* h * h ^ '> - 4 - h^^^ho^O-(f> 

HSi^J 9 (i) 2 - -r y ? J -Ji>v>frt> K> 

^ 7 a^yf-Jl / 9 J -*&&m I, 3 - ? 

/ ( IR * 9 8 . 6%) 

1 H-NMR (HOMHz, CDCla) 5 1. 34-1 
. 43 (2H, m)> 1. 55-1. 69 ( 4 H, m). 1. 85 
-1. 92 (2H, m). 2. 47 (1H, m, J = 7 . 32Hz 
). 3. 95 (2H, d, J=7. 3 2 H z ) . 3. 96 ( 3 H, 
s). 6. 90 (1H, d, J = 8. 7 9 H z ) > 7. 74 (1H 
, d, J = 2 . 93Hz) , 7. 90 (1H, dd, J = 8 . 79 
, 2 . 9 3 H z ) 

(2) 3 - (3-^^a^>f^M |-t^-4-^t^7^'j; 

) - 2-->?g^>T-> - l - -t y 

mmm i (2) tmmo^mzmi^ z - y ? v*.y 

- 4 - J h * is — h a 1 y ■& > Ofrt> * 3 - is ? a f- )\, / 
h * -> - 4 - J F + h D^>-tr>^f ffi L, J6ftiUltt<0 3--> 
?o^>f ;M h + ^- 4 - y h * */T — 'J y&n^o &l*T^ifi 
Ml (3) tffi*fccD#i!fc#Jfl^ 3 - is 9 v<ym**is- 4 - 
y V *c y T =- V y ®frt> h * 2/ - 4 - 

1 % ) ^»5o 

'H-NMR (400MHz, CDC1, ) 5 1. 31-1 

. 4 0 ( 2 H, m) > 1. 55-1. 7 0 ( 4 H. m) . 1. 83 

-1. 90 ( 2 H, m) . 2. 40-2. 49 ( 3 H, m) s 2. 

4 8 
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73 (2H, m)> 3. 83 (2H, d. J =7. 3 2 Hz), 3 
. 86 (3H, s). 5. 4 7 (1H, s)> 6. 53 (1H, b 
road s), 6. 6 9 (1H, dd, J = 8 . 79. 1. 96 
Hz). 6. 74 (1H, d, J = 1 . 9 6 H z ) . 6. 84 (1 
H, d, J = 8. 79Hz) 

mmm 4 1 

2-^^>>U-2-->^o^>-^> - 1 - ir > (SKOft^ttNo. 
4 1 ) g>-£fig 

mmm 1 0 kmm<D^&&m\,^ 3- ( 2 - w > ^-jh-^s/) 

-4 - J Y*isT - 'J y<Ofrt> <0 IZ* $Ii 40(2) -e^ii^ n 
53-->^o^>f^M h 4- - 4 - y h + i/T — 

^fe®ft©^iart:^#j (»R^9 5. 9%) 

1 H-NMR (400MHz, CDC 1 > ) 5 1.34-1 
. 39 (2H, m). 1. 57-1. 66 (4H, m). 1. 68 

(3H. s)s 1. 83-1. 90 (2H, m). 2. 39-2. 
46 (3H, m), 2. 55-2. 56 (2H, m). 3. 86 ( 
2H. d. J=6. 8 4 H z ) . 3. 8 7 ( 3 H, s). 6. 38 

(1H, broad s). 6. 70-6. 73 (2H, m). 6 
. 84 (1H, d. J=8. 30Hz) 

mmm 4 2 

3 - [4-n^->-3 - [2 - (1 - f 7f;i^) J-h^^] T 
-ijy] -2-->?a^>-^>- 1 - -t > (lloft^ttNo. 4 

2 ) o^-fiS: 

(1) 4-n^i^-3 - [2 - (1 - t7f ^) xFt^] - h 

mmm 9 en 2 ->r ^yy-^o^bo 

4 g 
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j.^^_ 3 _ [2 - ( 1 - t7f x h + — h n ^< > -far > ( 

IR* 9 8. 6X) 

1 H-NMR (4 0 0MHz, CDC 1 3 ) <5 3.68 (2 
H, t, J = 7 . 3 2 H z ) > 3. 97 (3H, s). 4. 41 ( 
2H, t , J = 7 . 32Hz)s 6. 90 (1H. d, J = 9 . 2 

8 H z ) . 7. 42-7. 50 (2H, m). 7 . 50-7. 58 
(2H. m)> 7. 71 ( 1 H, d , J = 2 . 9 3 H z ) > 7. 7 

9 (1H, dd, J = 6 . 35, 2. 9 3 H z ) , 7. 88 (1H 
, dd. J = 6 . 84, 1. 4 7 H z ) , 7. 90 (1H, dd, 
J = 9 . 28, 2. 9 3 H z ) , 8. 11 (1H, d, J = 8 . 3 

0 H z ) 

(2) 3 - [4-yh*^-3 - [2 - (l-t7f^) J- h*is 

1 7-'j y] - 2 - ^^oQfy - 1 - -t y <D&f& 

mmm 1 (2) tra«©#j**fflir^ 3 - 2/* n ^> f- * * *■ •> 

-4 - y h^->^hD^>t">©A^0i:, 4- / h + ">-3 - C 

2 - (1 - t7f A) x h + i/] ^hn^>-tr> L, 
t)t©4-n + i/-3 - [2 - (1 - t7f^) X h +• •> ] T — U 
>*#*o tfa^T'SSifeflll (3) tH«©fft*ffli\ 3-S/*a 
^>^;l/^-^^-4-^ h + S/T — U 4 - * h + 

-3 - [2 - (1 - t?f a) x h * i/ ] t — 'jy^ffifflu. 

fe@tt<D«£{fc'£ < K) (»K^9 5. 5%) 

1 H-NMR (4 0 0MHz, CDC 1 3 ) <5 2.42-2 

. 45 (2H, m) . 2. 65-2. 68 (2H, m)> 3. 66 
(2H, t. J = 7 . 3 3 H z ) . 3. 88 (3H, s ) , 4. 3 
0 (2H, t, J = 7 . 3 3 H z ) , 5. 40 (1H, s ) „ 6. 
34 (1H, broad s)> 6. 65 (1H, d, J = 2 . 4 
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5Hz)> 6. 71 (1H, dd, J = 8. 30, 2. 4 5 H z ) 
„ 6. 8 5 ( 1 H , d , J = 8 . 80Hz) , .7. 42-7. 56 
( 4 H. m) , 7. 7 7 (1H, dd, J=6. 35, 3. 42H 
z). 7. 86-7. 88 (1H. m)> 8. 10 (1H, d, J 
= 8 . 3 0 H z ) 

mmm 4 3 

3_ [4 -y^.>-3 - [2 - a i - -r y ^ ji) xh^^] r 

^. ij y ] - 2- yf^-2-^^P^>f > - 1 - t> ( ^ 1 (Pit 
&%DN o . 4 3) 

-4 - / h^i/T-»j y<Dfrt>K>\z. mmm 42(2) -vmmzti 

§4-^ + ->-3 - [ 2 - (l-t^fit) x h +• *S ] 7zij> 
U l©»fe®{*:0«£ffc'£«& (M9 8. 2%) £»3o 
1 H-NMR (4 0 0MHz, CDC 1 i ) 5 1.63(3 
H, s ) . 2. 34-2. 36 (2H, m) , 2. 47-2. 48 
( 2 H, m) > 3. 6 7 ( 2 H, t. J = 7 . 8 2 H z ) > 3. 9 

0 (3H. s ) . 4. 32 (2H, t, J = 7 . 8 2 H z ) . 6. 
27 (1H, broad s). 6. 58 (1H, d, J = 2 . 4 
4Hz), 6. 71 (1H. dd, J = 8 . 30. 2. 44Hz) 
„ 6. 85 (1H, d, J=8. 3 0 H z ) > 7. 42-7. 45 

(2H, m). 7. 48-7. 55 (2H, m). 7. 77 (1H 
, dd, J = 6 . 84, 2. 9 3 H z ) . 7 . 87-7. 89 (1 
H, m). 8. 10 (1H, d, J = 7 . 82Hz) 

mmm 4 4 

3- [3- [rel (1R, 2R, 4S)-tf'^^o[2. 2. 1 

1 ? - 2 - j si* * y~\ - 4 - y h^s/7^'j ; ] - 2 - y f- 

;b-2-->^o^>r> - 1 - * y (i 1 Ofb-^^lN o, 4 4) (D . 

5 1 
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mmm 1 o tmm^^m^m^^ 3 - (2--r>^-;u**so 
-4- / h * i/r — u ><z>frt> k> masai 8(2) -ctuigs n* 

3 - [rel ( 1 R, 2R. 4S) - t"i/?D [2. 2. 11^7* 

myitis® (.mm 100%) 

1 H-NMR (400MHz, CDCI3) <5 1.12-1 
. 18 (2H, m) . 1. 2 1-1. 23 (1H. m)> 1. 48 
- 1 . 54 (1H, m) , 1. 56-1. 64 (2H, m ) . 1. 
68 (3H, s ) . 1. 72-1. 8 0 ( 3 H, m) . 2. 3 9- 
2. 41 (2H, m), 2. 51 (1H, d, J = 4 . 39Hz) 
. 2. 55-2. 56 (2H. m), 3. 85 (3H, s). 4. 
16-4. 17 (1H, m) , 6. 47 (1H, broad s) 
. 6. 65 (1H. d , J = 2 . 4 4 H z ) . 6. 69 (1H, d 
d, J=8. 79, 2. 44HZ), 6. 83 (1H, d, J=8 
. 7 9 H z ) 

mrnm 4 5 

3 - [3 - [rel (1R. 2R, 4 S ) - ? a [ 2 . 2. 1 

jv- 2 - ^/?a^>T-> - l - * y (^lcorb^-^No. 4 5) ff> 

^JMJ 1 (3) <t|5Jtil©^i££ffil^ 3 - ? a ^ > -> 
-4-^ h + ->T-'J ><Dfrt> <0 8(2) Tlfife^ 

3 - [rel (1R, 2R, 4S) - f-/?a [2. 2. 1]^^^ 
-2-^;bt + '>] - 4 h + ^T^-'J >*tffll, 1, 3 - is 

?n^>^>^t>0A^Oi:2-if/l' - 1, 3-^^a^>^ 

^t>^«fflu B$m&mtt(Dmz<t&® cmmi o o%) . 

5 2 
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1 H-NMR (400MHz, CDC 1 » ) <5 1.05(3 

H, t, J = 7 . 8 1 H z ) , 1. 14-1. 1 8 ( 2 H, m) . 

I. 21-1. 24 (1H, m). 1. 49-1. 64 ( 3 H, m 
1. 71-1. 80 (3H, m). 2. 22 (2H, q, J = 

7. 8 1 H z ) . 2. 36-2. 39 (2H, m)> 2. 50-2 
. 51 (1H, m), 2. 53-2. 55 (2H. m), 3. 85 
( 3 H, s), 4. 17 (1H, d, J=6. 3 5 H z ) . 6. 5 
1 (1H, broad s). 6. 65 (1H, d, J=2. 44 
Hz), 6. 69 ( 1 H, dd, J=8. 30, 2. 4 4 H z ) , 
6. 83 (1H. d, J=8. 30Hz) 

nmm 4 6 

3-[3-Crel (1R, 2R, 4 S ) - -> ? p [ 2 . 2. 1 
1 Z - 2 - 4 h * * V} - 4- / Ft->7-'J7] - 2- ^f- 
)l-2-is?x3^*-tz>- 1 - Or y (gl fflft-^aNo. 4 6) CD 

mmm 4 5 1 mnv^mzm ^> 2-if^-i, z-i/?w< 

y 9 y i? ■* y (Dfr£> *) \~ , A - l, 3-->^n^ + if>^ 

* U ^?ife@^©#iafb^^l (IR^8 6. 0%) 

o 

1 H-NMR (400MHz, CDCIs) 5 1.13-1 
. 26 (3H, m), 1. 48-1. 63 (3H, m)> 1. 74 
-1. 80 (3H, m). 1. 83 (3H. s), 1. 88 (2H 
. m). 2. 36-2. 39 (4H, m). 2. 50-2. 51 ( 
1H, m). 3. 85 (3H, s). 4. 17 (1H, d, J=5 
. 8 6 H z ) , 6. 16 ( 1 H, broad s). 6. 59(1 
H. d, J = 2 . 4 4 H z ) . 6. 6 4 ( 1 H , dd, J = 8. 3 
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0, 2 . 4 4Hz) > 6. 8 2 (1H, d, J = 8 . 3 OHz) 

mmm 4 7 

3- [3- [rel (1R, 2R, 4S)-b"S/?p[2. 2. 1 
] jr - 2 - 4 - 4- /h*is — N — 

] - 2- yf ;b-2-^^n^>f> - i - ^ > ( S l £> <b ^ N 

o . 4 7) O^fiE 

*I«2 6 tlSI»0#fe*)flt>, 3 - ( 3 - 2/ ? a'* 
->-4-y h^i/T — - 2 -->^n-^>-^>- 1 - 

*> 0 (w % H 4 4 ^ tl * 3 - [ 3 - [ rel (1R, 2R, 4 
S ) - t" */ 9 o [ 2 . 2. l]^r^-2--f^*+->]-4-/ 
h*^7-'W] - 2- /^;U-2-->?n^>-r> - 1 - :* > £ 
Wfeifttt©«£fl:£«!J (IR^4 2. 2%) zmzo 
1 H-NMR (4 00MHz. CDC 1 . ) S 1.10-1 
. 1 6 (2H, m) , 1. 19-1. 2 2 ( 1 H, m) . 1. 25 
(3H, s). 1. 47-1. 60 (3H, m ) . 1.72-1. 
76 (2H, m). 2. 33 (1H, broad), 2. 38-2 
. 41 (2H, m), 2. 48-2. 49 (1H, m) , 2. 60 
-2. 61 (2H. m). 3. 4 2 ( 3 H, s ) „ 3. 85 (3H 
, s ) > 4. 16 (1H, d, J = 6 . 3 5Hz) , 6. 65 (1 
H, d, J=2. 4 4 H z ) . 6. 7 2 ( 1 H, dd, J = 8 . 7 
9, 2. 4 4 H z ) , 6. 8 3 ( 1 H, d, J=8. 79Hz) 

mmm 4 8 

3 - [3 - (2--r>y^^^^-->) - 4- nt->7^'J7] 
-2-^^;l/-2-~>?P^^-tr> - 1 - •* y (i 1 Ofb^lN o 
.48) CD^-fiR 

nmm 1 (3) tmn<D^m&m\,^ 3 - u^y^-^-t^-^ 

-4-n + ^7-'J 0 HJffi^J 9(2) TSSii$n5 
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3 _ - 4 - / h * *> t — u > *itffl l 7 

1, z - >s 9 w<y ? y ~J0ry(Dfrt>K)^2 - * =f- )i - \ , 3 - *> 

. 2 % ) £ f# 3 o 

1 H-NMR (400MHz, CDC 1 3 ) <5 1.84(3 

H, s ) > 1. 89-1. 9 4 ( 2 H. m) > 2 . 36-2. 40 

( 4 H , m ) > 3. 24 (2H, dd. J=16. 60, 3. 42 

Hz) , 3. 39 (2H, dd, J=16. 60, 6. 35Hz) 

, 3. 83 (3H, s). 5. 17 (1H, m)> 6. 13 (1H 

, broad s), 6. 70-6. 7 2 ( 2 H , m). 6. 85 

(1H, d, J=8. 7 9 H z ) > 7. 18-7. 23 (2H, m 
). 7. 24-7. 28 (2H, m) 

nmm 4 9 

3 - [4-Sb*-is-3 - [ ( 1 - 7 x ~ ;l ^ ? n •/ o h° ;t/ ) / 

h^->] 7-'j ;] - 2-'>^o^>t->-i-^-> (Sig)fl:4 
®)N o . 4 9) g>-£fi£ 
(1) 4- / - [ ( 1 - 7 x ^ ;U -> ? a 7° n b° ;U ) J h 

ns£0ij9 (1) t mmv^mzm ^ 2 ->r 

4-^h + ^- 3- [ ( 1 - 7xi*i/^o^otA) / b * is] 
— h a ^ > -t? > ( iRSp 6 9 . 3 % ) £ f# S o 

'H-NMR (400MHz, CDC 1 3 ) 5 1. 03-1 
. 06 (4H, m), 3. 92 (3H, s ) „ 4. 14 (2H, s 
). 6. 86 (1H, d, J=8. 7 9 H z ) . 7. 20-7. 2 

4 (1H. m). 7. 29-7. 32 (2H, m). 7. 43-7 
. 45 (2H, m). 7. 63 (1H, d, J = 2. 4 4 H z ) . 

5 5 
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7. 8 7 ( 1 H , dd, J = 8 . 79, 2 . 44Hz) 

(2) 3 - [4- / ^^-3 - [ ( 1 - 7 x ~ ;U ? a 7 o e ;U 
) yh^->] y] - 2 - *> 7 a ^ > T" > - 1 ~ :t > © 

njfe^i i (2) t mmo^mzft 3 - 

( 1 - 7 x - A* is 9 o 7* o h* A/ ) h * ] — h a -fc? > 

;U) ^h + '>] T — U > £ # -5 o ft. ^ "CH Bffitfll 1 (3) i ffi » © ^ 
)£ ffl > 3 - i/?o^>^;l/^-^^ - 4 - y h^-^T — 'J >cd^ 
t>K) K N 4-n + i/-3 - [(l-^x^wU^a^nb*^) ^ 
h + i/] T^'J>£ffifflU Sfc«feHf*©«IE 9 3. 

1 H-NMR (400MHz, CDCI3) 5 0.98-1 
. 03 (4H, m) , 2. 42-2. 45 (2H, m). 2. 67 
-2. 69 (2H, m). 3. 79 (3H, s), 4. 03 (2H 
, s ) . 5. 4 0 ( 1 H. s), 6. 61 (1H, d, J = 1 . 9 
5 H z ) > 6. 66 (1H, dd, J = 8 . 79, 1. 95Hz) 
„ 6. 78 (1H, broad s). 6. 79 (1H, d, J = 

8. 7 9 H z ) , 7. 18-7. 2 2 ( 1 H, m). 7. 27-7 
. 31 (2H, m). 7. 42-7. 44 (2H, m) 

mmm 5 0 

3 - [4-y ht^-3 - [ (1 - 7x^;b-/?n^nb'^) J 

r —1) j 1 - 2- y^;u-2-^^g^>f-> - 1 - * > 

(mi(Dlt&®No. 5 0)©^fig 

mmm 1 o tmmo^m^m^, 3 - (2-^>^-;u**->) 
- 4 - / h + s/r - u ><Dfrt> 0 tw, n&Bfti 49(2) -css»i§£ n 
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]T^.>j>^^fflL. m&mtt-omzit&m awm 42. 1 %) & 

1 H-NMR (400MHz, CDCIs) S 0.98-1 
. 00 (2H, m). 1. 03-1. 06 (2H. m), 1. 64 

(3H, s). 2. 35-2. 36 (2H, m). 2. 47 (2H 
, m) . 3. 81 (3H, s). 4. 0 7 ( 2 H. s), 6. 54 

(2H, broad). 6. 68 ( 1 H, dd. J=8. 79, 1 
. 9 5 H z ) . 6. 8 0 (1H, d. J = 8. 7 9 H z ) s 7. 1 
6-7. 31 (3H, m). 7. 43-7. 44 (2H, m) 

mmm 5 1 

3 - (3-^7o^f^M F^->-4-y f^->7^'J7) - 2 
-->?g^>^> - 1 -ir y (jicft^aNo. 5 1) g>-£fig 

(1) 3 -S/^D^f h^->-4-y ho^O-tr'>CD 

him 9 (1) tmmo^mzmit^ 2 -4 y y j 

3-^?n^f^y h^i/-4-y h + ->— h n -fcr > ( *K ^ 9 
0 . 6 % ) £ » 5 o 

'H-NMR (400MHz, CDCI3) <5 1. 86-2 
. 02 (4H, m), 2. 15-2. 23 (2H, m). 2. 87 
(1H, m). 3. 96 (3H, s)> 4. 06 (2H, d. J = 
6. 8 4 H z ) > 6. 90 (1H, d, J=9. 2 8 H z ) > 7. 
74 (1H, d, J = 2. 93Hz) , 7. 90 (1H, dd, J 
= 9. 28. 2. 93Hz) 

(2) 3 - (3-->^o^f^^ h^^T^'j;) 
- 2 - is 9 a -O r- y - 1 y ®&f& 

mmm 1 (2) tmmv^mzm^, 3 - > ? y?Ji>** y m 
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_ 4 - j h + h D^>-tr'>®A^^i:> 3 - > ? a •? f- ;u / h 
+ i/ _ 4 _y ^->-hn ^ >-tf L> 3 - > ? 

D^f;M h ^ > - 4 - y b + ^T-U >*#§o #: ^ -e^Sfi^j 1 
(3) 3 - D'Of^U**^- 4 - * h 

+ T — U > © *>K * 3 - i/^o^f ;M h * •> - 4 - / b * 
i/T^-'J>£<£ffiU EfcWfeHtt©*^^ CR* 9 2. 8 %) 

1 H-NMR ( 4 0 0 MHz, CDC h ) <5 1.83-1 
. 98 (4H, m). 2. 13-2. 20 ( 2 H. m), 2. 47 
-2. 49 (2H. m). 2. 73-2. 74 (2H, m) , 2. 
83 (1H, m) > 3. 86 (3H, s ) , 3. 95 ( 2 H. d . 
J = 7 . 3 3 H z ) . 5. 4 7 ( 1 H, s ) „ 6. 60 (1H, b 
road s ) , 6. 70 (1H, d . J = 8 . 3 0 H z ) > 6. 
75 (1H, s). 6. 83 (1H, d. J = 8 . 30Hz) 

mmm 5 2 

3 - (3-->?o^f^^ ht->-4-^ti/7-'j;) - 2 
- 2-^^n^>f > - 1 - t> (i 1 Ofb^iN o. 5 
2 ) g>£j£ 

mmm 1 otj«ofs*iiK 3 - (2--r>^-^***>) 

- 4 - / h + i/7-'J >0^t> $ H«S0>J 5 1(2) TSSit $ ft 
§3-^?n^f;M h + ->-4-^ h 4 s - •> T — »J > £■ i£ ffi L , US 

(tR¥ 9 2 . 7%) 
1 H-NMR (400MHz, CDCls ) 8 1.68(3 
H, s)> 1. 84-2. 00 ( 4 H, m). 2. 07-2. 21 
(2H, m), 2. 39-2. 41 (2H, m) , 2. 56-2. 
57 (2H, m), 2. 84 ( 1 H, m, J = 6 . 8 4 H z ) > 3 
. 8 7 ( 3 H, s ) > 3. 9 7 ( 2 H, d, J = 6 . 8 4 H z ) . 

5 8 
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6. 44 (1H, broad s ) , 6. 71-6. 73 ( 2 H , 
m)> 6. 84 (1H. d, J = 8 . 30Hz) 

mmm 5 3 

3 - [3 - [2 - ( 2 - J — h * is] Z_4_ZULL±± 

;] - 2 - / ft - 2 - is 9 a y - l - * > (gio 

fc£-%i)N o . 5 3) (D&m, 

mmm 4 q tmmo^m^mi^ 3 - [rei c 1 r , 2R. 4s 

)-trs/?n[2. 2. 1] A7^-2--f^tt^] - 
^-•>T->J>©^^> < 9tr. f£ &&#J 3 4 (2) Tfil*n«3- [2 
- ( 2 - -< > y — ;U ) x b * •> ] - 4- n + '>7^'J^f|L 
s $*Ife@#©Hfefb£$! (M 9 2 . 0%)£#&o 

1 H-NMR (4 00MHz, CDC 1 a ) <5 1.84(3 
H , s ) „ 1. 89 (2H, m). 2. 09 (2H, q, J=6. 
3 5 H z ) . 2. 36-2. 39 (4H, m), 2. 68-2. 7 
0 (3H, m). 3. 12-3. 14 (2H, m). 3. 88 (3 
H, s)> 4. 09 (2H, t, J = 6 . 3 5 H z ) . 6. 13 ( 
1H, broad s ) . 6. 67 (1H, s ) > 6. 68 (1H 
. d, J = 8 . 3 0Hz) , 6. 84 (1H, d. J=8. 30H 
z ) , 7. 14 (2H. m)> 7. 19-7. 20 (2H. m) 

mmm 5 4 

3 - (3-^^g^>f;M ht^-4-nt^7-')y) - 
2-^f-;u-2-->?q^4 : --tr> - 1 - -t y (i lofb^iN o. 

5 4 ) 

mmm 4 6 tmm<D^m^m^^ 3 - [rei ( 1 r. 2r, 4s 

) -h*i/?n [2. 2. l]^^ , ^-2--T;U^^v']-4-yh 
*i/T- 'J > © 9 K . ^5&0*J 40(2) -C«i££tt* 3 - •> * 
D^>f ;M h * - 4 - ^ h^-->T->J 

5 9 
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©fRKflS^iai (JR* 9 1 . 6 9<)*#So 

1 H-NMR (400MHz, CDC1 3 ) <5 1.35-1 
. 39 (2H, m), 1. 60-1. 66 (4H, m ) . 1. 83 
( 3 H , s). 1. 83-1. 90 ( 4 H, m ) . 2 . 36-2. 
39 (4H. m). 2. 44 (1H, m)> 3. 86 (2H, d, 
J = 9 . 7 6 H z ) > 3. 8 7 ( 3 H, s). 6. 15 (1H. b 
road s), 6. 65-6. 67 (2H, m). 6. 83 (1 
H, d , J=8. 79Hz) 

mmm 5 5 

3 - ( s - </ 9 a is ji * -> - 4 - * h * isr — 'j ;) - 2 
-^f-;l/-2-->?n^^-tr>-l-:fr> (S 1 Oill^lN o. 5 
5 ) CD^-fiE 

mmm 4 6 t WlW<0^&&m 3 - [rel (IK, 2R, 4S 
) - tf -> ? o [ 2 . 2. I ~] ^7 ? - 2 - J )l * * > ~) - 4 - S h 
3=- :> T — 'J >©*n*> fj C H)MJ 13(2) TSS!££ tl5 3 - ? 
o^^i/;^*^- 4 - / h + ^T-U > £ ffl L , $ 11 H# © 
fUSffc^ (JR2P8 1. 2%) ^f#5c 

1 H-NMR (400MHz, CDCls) <5 1.24-1 
. 42 (3H, m). 1. 49-1. 62 (2H, m). 1. 65 
-1. 9 2 ( 5 H, m) > 1. 8 3 ( 3 H, s), 2. 01-2. 
04 (2H, m). 2. 37-2. 39 (4H, m)> 3. 86 ( 
3H, s). 4. 18 (1H, m). 6. 11 (1H, broad 

s), 6. 66-6. 68 (2H. m). 6. 84 (1H, d, 
J = 9 . 2 7 H z ) 

mmm 5 6 

3 - - )l - 3 - i/ 9 a is * * '> - 4 - * 

r — 'j ;) - 2 - is 9 & t y - 1 - * y (S l tpft^ftNo. 

6 0 
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5 6 ) g>-£fiSc 

mmm 2 6 1 mmv^mzm^^ 3- c 3 - n^y^ji** 
^ «9 (i, himj 13(3) -egfit^ns 3 - ( 3 - ? 

4- 4 s - - 4 - y h^->T^'jy) - 2-i/^n^<>^>- 1 - :* > 

'H-NMR (400MHz, CDC 1 3 ) 8 1. 22-1 
. 29 (3H, m) , 1. 41-1. 49 (2H. m), 1. 56 
-1. 58 (1H, m) . 1. 76-1. 79 (2H, m), 1. 
85-1. 88 (2H, m) , 2. 41 (4H, broad s) 
. 3. 84 (3H, s). 3. 96-4. 01 (1H, m). 4. 
75 (2H, s). 5. 38 (1H, broad s)> 6. 52 
(1H, d , J = 2. 4 4 H z ) . 6. 69 (1H, dd, J - 8 
. 79, 2. 4 4 H z ) . 6. 81 (1H, d , J=8. 79Hz 
). 7. 20-7. 34 (5H, m) 

mmm 5 7 

3 - [3-->7p^\^^;I^^->-4- / — N— (_2_Z_± 

Q{b£t)N o . 5 7) <D&f& 

mmm 5 6 1 ^mo^mzm^. fkit^ > ^jKDt^t> k> 2 - 

iRSp 8 5. I 96) * If So 

1 H-NMR (400MHz, CDCIs) 5 1.08-1 
. 18 (3H, m). 1. 31-1. 40 (2H, m). 1. 47 
-1. 51 (1H, m)> 1. 61-1. 64 (2H, m), 1. 
73-1. 75 (2H, m). 2. 42 (4H, broad s) 

6 1 
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„ 3. 82 (3H, s), 3. 84-3. 90 (1H, m). 4 _. 
90 ( 2 H, s ) > 5. 47 ( 1 H, broad s ) . 6. 49 
(1H, broad). 6. 72 (1H. dd, J=8. 79, 2 

. 4 4 H z ) . 6. 80 ( 1 H, d, J = 8 . 7 9 H z ) . 7. 3 
5 (1H, d, J = 8 . 3 0 H z ) . 7. 46-7. 48 ( 2 H, 

m), 7. 60 (1H, s), 7. 74-7. 83 (3H, m) 

nmm 5 8 

3 - i^-i/^a^y^ji-t^'y-A-Zb^-^-N - (2-4" 

j u > / ±j\/) t — u y 3 - 2--y^^^y^y-\--ty (ii 

g><fc£%)N o . 5 8) CD-S-fiR 

msfetftj 2 6 t mmcb^mzm g^yfAc^oi:, 2- 

(iRsfi 9 6. 8 % ) £f#£o 

1 H-NMR (400MHz, CDCI3) 5 1.52(2 
H, m) > 1. 76 (6H, m). 2. 42 (2H. broad) 
. 2. 61 (2H, broad), 3. 83 (3H, s). 4. 6 
0 (1H, m)> 5. 08 (2H, s). 5. 19 (1H, bro 
a d ) > 6. 79-6. 85 (3H, m) , 7. 38 (1H, d, 
J = 8 . 30Hz), 7. 55 (1H, dd, J = 7 . 33, 6. 
8 3 H z ) . 7. 73 (1H, dd, J = 8 . 30, 6. 83Hz 
). 7. 82 (1H. d, J = 8. 3 0 H z ) . 8. 03 (1H, 
d, J=8. 3 0 H z ) . 8. 15 (1H, d, J = 8. 30Hz 
) 

mmm 5 9 

3 - (z-jy>7us<y3-)\,jr*^-*-t h^>-N-^ab';l/ 
/ ) - 2-->^p^>t->- 1 > (SlOfL^IINo. 
5 9 ) CD^fiS 
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t*;i/£ffiffl l . ^lattt^o^ferk-^^i (*K^ 95. 1 * 

1 H-NMR (400MHz, CDCIa) 5 0.99(3 

H. t, J = 7 . 3 3 H z ) . 1. 6 3 ( 4 H, m) . 1. 82- 

I. 95 (6H, m) , 2. 35 ( 4 H, broad). 3. 50 
(2H, t , J = 7 . 3 2 H z ) . 4. 74 (1H, m) . 5. 2 
0 (1H, broad). 6. 66 (1H, d , J=2. 45Hz 
) . 6. 71 (1H, dd, J = 8 . 30. 2. 4 5 H z ) . 6. 
86 (1H, d, J=8. 30Hz) 

mmm 6 o 

3 - (N-->^a^>^;u- 3 - i/ 9 v<> * -> - 4 - J 

h^->7-'J ;) - 2-->^a^>-r>-l-^-> (gicpfb^-^) 
No. 60) (D&f& 

^~>^o^>^>^^fflt. tt®1gf£ ft 1^ (JR^ 2 7 . 

3 % ) ^i^o 

1 H-NMR (400MHz. CDC 1 3 ) o 1.46(2 
H. broad), 1. 55 (4H. m) . 1. 63 (2H, m) 
. 1. 85-1. 93 (8H, m ) . 2. 30 (4H, broad 
) . 3. 87 (3H, s ) . 4. 11 (1H, broad). 4. 
73 (1H, m) . 5. 26 (1H. broad). 6. 59 (1 
H, d, J=2. 4 4 H z ) . 6. 6 4 ( 1 H, dd, J=8. 3 
0, 2. 4 4 H z ) . 6. 84 (1H, d, J = 8 . 30Hz) 

mmm 6 1 

3 - [3-^^p^>f-^^"^'>-4-y h^^-N - (2-b° 

u ;] -2-->?p^>t->- i - * y cm I 
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<D<t&toN o . 6 1) cp^fig 

Vo 8 1. 6 %) ^#5o 

1 H-NMR (4 0 0MHz, CDC 1 j ) <5 1.60-1 
. 63 ( 2 H, m) . 1. 80-1. 87 (6H. m) . 2. 41 
-2. 58 (4H, broad). 3. 84 (3H, s ) . 4. 6 
5 ( 1 H , broad), 4. 9 0 ( 2 H , s ) . 5. 12. ( 1 H 
/broad). 6. 76-6. 8 2 ( 3 H, m) . 7. 19-7 
. 22 (2H, m ) . 7. 66 (1H, ddd, J = 7 . 81, 7 
. 81, 1. 4 7 H z ) . 8. 5 8 ( 1 H, d, J=4. 4 0Hz 
) 

mmm 6 2 

3 - [3-->^P^>f-^^-^-*>-4-y h ^ »> - N - (2 - i~ 
y ^Jl / j-Jl) T-'jy] - 2- > / ^o^>f->-i-^-> ( ^ 1 
Ofb^lNo. 6 2 ) O £ )% 

mtfom 2 6 t mm<D^&&m ^. 3>7{k^f ;i/©^t?oi:, 2- 

1 H-NMR (400MHz, CDCI3) <5 1.46-1 
. 49 (2H, m) . 1. 65-1. 71 (6H, m) . 2. 42 

(4H, broad). 3. 82 (3H, s ) . 4. 48 (1H, 
m) . 4. 91 (2H, s ) . 5. 45 (1H, broad). 6 
. 49 (1H, broad). 6. 69 (1H, dd, J=8. 7 

9, 2. 44Hz). 6. 78 (1H, d, J=8. 79Hz). 

7. 3 5 ( 1 H, dd, J=8. 30. 1. 47Hz). 7. 47 

-7. 49 (2H. m). 7. 61 (1H, s). 7. 75-7. 
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77 (1H, m) , 7 . 80-7. 83(2H,m) 

mmm 6 3 

3 - [3-->^a^>5 L ;U^-^-->-4-yh^-'>-N- (3-b' 

- 2-->^p^>t->-i-^-> ( ^ l 

g>-fb£%)N o . 6 3) O^Jg 

$tt«H2 6 3<)ft^AO^0i:, 3- 

(?nay^;lO h" 'J > iM 8? £ ffl L< , tS&tt t£ © JI I£ f fc ^ 

(IR^ 7 7. 2 96) £#3o 
1 H-NMR (4 0 0MHz, CDC 1 j ) 6 1.59-1 
. 60 ( 2 H, m) , 1. 80-1. 85 (6H, m) > 2. 41 

(4H, broad). 3. 84 (3H, s). 4. 61 (1H, 
m). 4. 78 (2H, s ) > 5. 29 (1H, broad). 6 
. 5 2 ( 1 H, d. J = 2 . 4 4 H z ) . 6. 64 (1H, dd, 
J=8. 30, 2. 4 4 H z ) . 6. 80 (1H, d, J = 8 . 3 
0Hz) , 7. 25-7. 28 (1H, m), 7. 56 (1H, d 
, J = 7 . 3 2 H z ) > 8. 45 (1H, d, J = 1 . 95Hz) 
, 8. 55 (1H, dd, J = 4 . 88, 1. 95Hz) 

mmm 6 4 

3 - (3 - i/ 4 - * h^'>-N-^>f-^ 
7-'J 7) - 2- ^^a^<>x> - 1 - •* > CM 1 ®lt-&%3N o . 
6 4 ) <D&f& 

mmm 2 6 t mmo^m^m^^ s>y<tn-Ji<z>frt><9^, 3^ 
it t * Ji&mm if fetatt© *i ^ cwm 100%) *tn% 

o 

1 H-NMR (4 00MHz, CDC 1 3 ) <5 0.88 (3 

H, t, J=6. 84Hz), 1. 25-1. 3 3 ( 4 H, m), 

I. 63-1. 68 (4H, m). 1. 82-1. 86 (2H, m 

6 5 
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) . 1. 89-1. 95 (4H, m). 2. 35 (4H, broa 
d). 3. 53 ( 2 H. bt, J = 7 . 8 1 H z ) . 3. 87 (3 
H, s). 4. 74 (1H, m), 5. 20 (1H, broad) 
. 6. 6 5 ( 1 H, d, J = 2. 4 4 H z ) . 6. 70 (1H, d 
d, J=8. 30, 2. 4 4 H z ) . 6. 86 (1H, d, J=8 
. 3 0 H z ) 

mmm 6 5 

3 - [3 - (Z - 4 y 9 — h* - 4- /h*i/-N-/?- 

jit J ] - 2-->^a^^--tr> - 1 - Jr y (i 1 cpf^iNo 
. 6 5) CD£-fi£ 

mmm 2 6 tmm&^mzmt,^ s- ( 3 - a^y + ji** 

is - 4 - J h + ^7-'J ;) - 2- ^?n^>-r> - 1 - jr > Ofr 

boi:, mmm i 9 ci) -cgitsn* 3 - [3 - ( 2 - > y~ 

-4-^ + i/7-'j;] - 2 - is 9 a > - I - 

^fett^CD^Ififb^^ (M8 3. 2%) ^l#§„ 
' H-NMR (4 0 0MHz, CDC 1 , ) 8 1.90-1 
. 93 (2H, m). 2. 24 (2H. t, J=6. 3 5 H z ) . 
2. 3 2 ( 2 H, t, J = 6 . 3 5 H z ) > 3. 2 3 ( 2 H. dd 
, J=16. 60, 3. 4 2 H z ) , 3. 23 (3H, s). 3. 
3 9 ( 2 H, dd, J=16. 60, 6. 3 4 Hz) > 3. 83 ( 
3H, s). 5. 16 (1H. m, J = 3 . 4 2 H z ) , 5. 31 
(1H, s). 6. 69 (1H, d, J=2. 4 4 H z ) , 6. 7 
2 (1H, dd, J=8. 30, 2. 4 4 H z ) . 6. 86 (1H 
, d, J = 8 . 3 0 H z ) > 7. 18-7. 21 (2H, m). 7 
. 24-7. 26 (2H, m) 

mmm 6 6 

3 - IN - i? Jl - 3 - (2-^>y^^^-4-S/) - A - J b 
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^ -> t — 'j ;] - 2. - */ 9 y - \ - -* y ($1 g)fb^iN 

o . 6 6 ) CD-£j% 

> SJA^ffiffl afcWfete«<©«8Efl:£-tt (JK^5 5. 6%) 

So 

1 H-NMR (400MHz, CDC1 3 ) 5 1.94-1 
. 97 (2H, m) > 2. 31-2. 36 ( 4 H. m) „ 3. 09 
( 2 H, d d , J = 1 6 . 60, 3. 9 1 H z ) . 3. 23 (2H 
, dd, J = 1 6 . 60, 6. 3 4 H z ) . 3. 80 (3H, s) 
, 4. 79 (2H, s ) , 5. 00 (1H, m, J = 3 . 42Hz 
) „ 5. 45 (1H, s). 6. 5 6 ( 1 H. d, J = 2 . 44H 
z)> 6. 72 (1H, dd, J = 8 . 30, 2. 4 4 H z ) , 6 
. 8 2 ( 1 H, d, J = 8 . 30Hz)s 7. 16-7. 23(7 
H. m) . 7. 28-7. 35 (2H, m ) 

mmm 6 i 

3 - [3 - (2--f>^-^*^->) - 4- /h^->-N - (2 

-t7f r — y ] - 2-->^g^^-tr>-i-^-> ( 

j 1 Of^iNo. 6 7 ) O f& 

$ 4 8. 9 96 ) * # * o 

'H-NMR (400MHz, CDC 1 s ) <5 1. 96-1 
. 99 (2H, m)> 2. 33-2. 38 (4H, m ) . 2. 95 
(2H, m). 3. 06 (2H, dd, J=16. 60, 6. 35 
Hz). 3. 79 (3H, s). 4. 90 (1H, m, J=3. 4 
2Hz) , 4. 94 (2H, s ) , 5. 56 (1H, s)> 6. 5 
0 (1H, d, J = 2 . 4 4 H z ) . 6. 76 (1H, dd, J = . 

6 7 
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8. 79, 2 . 4 4 H z ) . 6. 82 (1H, d, J = 8 . 7 9 H 
z ) , 7. 04-7. 06 ( 2 H. m). 7. 12-7. 14 (2 
H, m), 7. 35-7. 37 (1H, m). 7. 47-7. 50 
(2H, m) . 7. 62 (1H, s). 7. 77-7. 84 (3H 
, m ) 

3 - [3 - - 4 - y h4r^-N- (2 

-b'U^;!/^^;!/) ;] -2-->?p^4--ti>-i-*-> C 

m 1 Ofb^^lN o . 6 8) (D^fig 

( IR 7 0 . 5%) ^i^o 

1 H-NMR (4 0 0MHz, CDCh ) 6 1. 94-1 
. 99 (2H, m) . 2. 31 ( 2 H, t, J=6. 3 5 H z ) , 

2. 40 (2H, t , J = 6 . 3 5 H z ) . 3. 16 (2H, dd 
, J = 1 6 . 60, 3. 4 2 H z ) . 3. 3 2 ( 2 H, dd, J = 

16. 60. 6. 8 4 H z ) > 3. 81 (3H, s), 4. 92 ( 

2H, s). 5. 09 (1H, m) > 5. 29 (1H, s), 6. 

82-6. 85 (3H. m)> 7. 17-7. 28 (6H, m). 

7. 6 7 ( 1 H, ddd, J = 7 . 8 1. 7. 8 1. 1. 96Hz 
) „ 8. 58 (1H, bd, J = 3 . 91Hz) 

mmm 6 9 

2 - f j )i - z - (.s-'y^a^yf-JV-t^y-A- / h ± is 

;) - 2- ^^P^^-b>-l-^> (SI <D<t&%0N o . 
6 9 ) g)£j% 

^»«1 tH*©^S*fflK 1. S - is 9 v<y 9 > 

*> OK , 2 - 2> ^ - 1 . 3-->?n^*U->2>:*">£ffifliL_ 

6 8 
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„ $ scorns ft awm 9 4 . 1 %) &mz>o 

1 H-NMR (400MHz, CDCls) <5 1.61(2 
H, broad). 1. 82-1. 91 (6H. m ) . 1. 95 ( 
2H, m, J=6. 3 5 H z ) . 2. 40 (2H, t , J=6. 3 
5 H z ) . 2. 47 (2H, t, J=6. 3 5 H z ) > 3. 81 ( 
3H. s ) , 3. 84 (2H. s ) > 4. 63 (1H, m)> 6. 
21 (1H, broad s). 6. 31 (1H, d, J=2. 4 
4Hz) , 6. 40 (1H, dd, J = 8 . 79, 2. 44Hz) 
„ 6. 73 (1H, d, J=8. 7 9 H z ) , 7. 18-7. 31 
( 5 H, m) 

mmm i o 

3 - (3-->^g^>f-^^-^-'>-4-y h t^-N - ^7 

- ij y) - 2- /f ^ - 2-'>^P^>f> - 1 - t> (SlOfb 
£%9N o . 7 0) 

i> - 4 - * h + ->7 - ij 7 ) - 2- i/^n^>-r> - 1 - ;f > © 7^ 
*>0K. *5fe0tJ 4 -CSi$ *l£ 3 - (3-^?n^>f-;u**->- 
4 - y h + ->7-'J y) - 2- /f^-2-^?n'<>f > - 1 - 
*>£&ffiL. *rafe@#©«lB{fc£'Kl (lR¥6 2. 8%) 

o 

'H-NMR(400MHz, CDC 1 3 ) 5 1. 26(3 
H, s)s 1. 59-1. 6 2 ( 2 H, m) > 1. 8 1-1. 94 
(6H, m), 2. 39-2. 41 (2H, m). 2. 59-2. 
60 (2H, m)> 3. 42 (3H, s)> 3. 86 (3H, s) 
. 4. 73 (1H, m, J = 3 . 4 2 H z ) . 6. 69 (1H, d 
, J = 2 . 4 4 H z ) . 6. 7 3 ( 1 H, dd, J = 8 . 79, 2 
. 4 4 H z ) , 6. 83 (1H, d, J = 8 . 79Hz) 

6 9 



WO 98/58901 



PCT/JP97/04857 



mmm i 1 

3 - (jj _ ^ > ^ ;u - 3 - -> 7 a ^> ± >± * * > - 4 - / h^-> 
7 - ij y) - 2- ^^-2-^^o^>f> - 1 - t> ( ^ 1 (D 
fbjHTN o . 7 1) cp^-fig 

> *j »e,@f*©«iefl:£-$i cir* 2 7. 5%) 

o 

1 H-NMR ( 4 0 0 MHz, CDC1, ) <5 1.30(3 
H, s ) . 1. 55-1. 5 6 ( 2 H, m) , 1. 77 (6H. b 
road). 2. 41-2. 4 3 ( 2 H, m) . 2. 66-2. 6 
7 (2H, m) . 3. 79 (3H, s ) > 4. 55 (1H, m) . 
4. 92 (2H, s ) > 6. 55 (1H. d, J = 2 . 44Hz) 
. 6. 66 ( 1 H. dd, J = 8 . 79. 2. 4 4 H z ) . 6. 7 
5 (1H. d, J=8. 7 9 H z ) . 7. 21-7. 37 (5H, 
m) 

mmm i 2 

3 - [3-^;n / Of^t^^-4-^h^->-N- (2-4- 

j u y / ± j±) 7 - 'J ; ] - 2- yf-^-2-->^o^>^>-i 

-t> (11 Of^iNo. 72)©£)% 

? n o / ^;u) ^ y 'J >iM&£&ffi L> © *i ffi f I: 

(IR^ 3 6. 2 %) £f#£o 

1 H-NMR (4 0 0MHz, CDC 1 3 ) 6 1.29(3 
H, s ) . 1. 50 (2H, broad). 1. 7 3 ( 6 H. br 
o a d ) . 2. 42-2. 43 (2H, m) > 2. 76 (2H. b 
road). 3. 81 (3H, s). 4. 55 (1H, m). 5. 
20 (2H, s). 6. 74-6. 80 (3H, m). 7. 35 ( 
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1H, d. J = 8 . 3 0 H z ) , 7 . 55 (1H, m)> 7 . 7.4 
(1H, m). 7. 83 (1H, d, J = 8 . 3 0 H z ) . 8. 0 
4 (1H, d , J = 8 . 3 0 H z ) . 8. 16 ( 1 H, d, J = 8 
. 3 0 H z ) 

3 - [3 - (2 - >f - 4- yh^->-N- (4 

- V i) if Jl> / Jl) T — M7] - 2- ^f-;l/-2-^?n^>-r> 

- 1 (SKOft^ftNo. 7 3) 

Uttiftl 2 6 t^iO^S^ffll\ 3-(3-->?n^>^;U;f* 

->-4-y h + -> r — 'j ;) - 2-->^d^<>t->-i - ^- > cd 
*>*){c. njfetftj i otM^ftis - C3- c 2 - -r > + 

-l-*>*ttfflL, s^ft^f A©fr*)0i:4 - ( ? a n y ^ ;l/ 
) e >J 2^ >|ft||Jfi*ttffi »a» ! R©*IB<fc*d , « CR* 3 8 . 8 

1 H-NMR (400MHz, CDC1 3 ) 5 1.34(3 
H, s ) „ 2. 43-2. 45 (2H, m ) , 2. 63 (2H, m 
). 3. 12 ( 2 H, dd, J = 1 6 . 60, 3. 9 0 Hz) , 3 
. 2 5 ( 2 H, dd, J = 1 6 . 60, 6. 8 4 H z ) s 3. 80 
(3H, s). 4. 95 (2H, s ) , 5. 04 (1H, m, J = 
3. 4 2Hz) , 6. 64 (1H, d . J = 2 . 4 4 H z ) . 6.. 
7 2 ( 1 H, dd, J = 8 . 30, 2. 4 4 H z ) . 6. 79(1 
H, d, J = 8 . 30Hz) , 7. 17-7. 23 (6H, m). 
8.62-8.64(2H,m) , 

mmm i 4 

3 - [3 - (2-J>y-Jlir*is) - 4- /h#^-N - (2 

- -r y 9 )l / 9- Jl) 7 - 'J y ] - 2- /f^-2-^^o^>f> . 
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- 1 - •* y ( g 1 g> -ft •£ N o . 7 4) g>£-fiSc 

mmm i z t i^m<o 4- (?oa^;u) e»j^> 

1 H-NMR (400MHz, CDC1 3 ) 5 1.35(3 
H, s). 2. 45-2. 48 (2H, m). 2. 75 (2H, b 
road), 2. 9 3 ( 2 H, dd, J = 1 6 . 60, 3. 91H 
z). 3. 04 (2H, dd, J=16. 60, 6. 3 5 H z ) . 
3. 78 (3H, s). 4. 86 (1H, m. J = 3 . 42Hz) 
, 5. 0 9 ( 2 H, s). 6. 54 (1H, broad s). 6 
. 77 (2H, s). 7. 03-7. 05 (2H, m). 7. 11 
-7. 13 (2H, m), 7. 36-7. 39 (1H, m). 7. 
50-7. 52 (2H, m). 7. 64 (1H.. s). 7. 80- 
7 . 8 8 ( 3 H, m) 

mmm i 5 

3 - (3-->^o / Of^tti/-4-nt^7^'j;) - 2 

- * * n, - i - is 9 u^*-\iy - \ - y (i 1 Ofb^felNo. 7 
5 ) (P^fiR 

mmm 4 6 tmm<D^m^m^^ 3- [rei (ir, 2r, 4s 

) -ti/^n [2. 2. l]^^37-2->r;I/^-+->]-4-yh 

* i/r— u >v>frt> <o c 1 ( 2 ) -ctsit ^n^3-^^o 

f2Yb£^ (JR2&8 5. 9%) 

1 H-NMR (400MHz, CDC 1 3 ) <5 1.63(2 
H, m) N 1. 83 (3H, s ) > 1. 87-1. 96 (8H, m 
). 2. 38 (4H, t, J=6. 3 5Hz) , 3. 86 (3H, 
s ) . 4. 75 (1H, m, J = 2 . 9 3 H z ) . 6. 13 (1H 
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, broad s ) . 6. 64-6. 66 ( 2 H , m ) . 6. 8 2 
(1H, d, J = 7 . 82Hz) 

mmm i 6 

3 - [3 - (2--r>y~;i^*^) - 4- yh^'>-N-yf- 
;UT^'jy] - 2-->^o^>7^> - 1 - * y ( ^ 1 <D N o 

. 7 6) O^BSc 

nmm 2 6 tmrnv^fezm*,^ 3 - (a-s^n^ 

t y _ 4 _ j fv 4. t — "J J ) - 2-->^a^>x>-l-^>©^ 

t> 0 ns&tfJ 9(3) tg^^tis 3 - [3 - ( 2 --r y y-Ji 

Jr*y) - 4 - ^ h + ->7-'J ;] - 2 - y ? u y 7- y - i - * 

y&mm ^ifetattc^iatt^ erc^ 100%) £f#& 0 

1 H-NMR (400MHz. CDCla) <5 2. 42 (4 
H, broad). 3. 2 3 ( 2 H, dd, J=16. 60, 3. 
4 2 H z ) , 3. 32 (3H, s ) , 3.39 (2H, dd, J= 
16. 60. 6. 8 3 H z ) > 3. 84 (3H. s). 5. 16 ( 
2H, m). 6. 76-6. 80 (2H, m)> 6. 88 (1H, 
d, J = 8 . 3 0 H z ) . 7. 18-7. 26 (4H. m) 

3 - [N-O-^^-3 - ( 2 - > ^ — >\/-t*y) - 4 - y h 

^ t ~ »j y] - 2-y?v<y7 L y-i-jry ( ^ i oit-kVnN 

— . 

o . 7 7) O^fiSc 

mmm i 6 t mm o^mzm^. 3 v<t/ 0 #ut 

'O^^tfflU &&»tt©*Ifafl:£#) (IR* 9 4 . 3%) 

1 H-NMR (4 00MHz, CDC 1 a ) <5 2.43 (4 
H. b r o a d ) > 3. 08 (2H, dd, J=16. 60, 3. 
4 2 H z ) . 3. 2 2 ( 2 H, dd, J=16. 60, 6. 8 4 H. 



" WO 98/5890 1 PCT/JP97/04857 

z ) . 3. 81 (3H, s)> 4 . 78 (2H, s)> 4. 9 8 ( 
1H, m) . 5. 32 (1H, broad), 6. 55 (1H, b 
road s ) , 6. 7 4 ( 1 H , dd, J=8. 7 9. 2. 45 
Hz), 6. 8 2 ( 1 H, d , J=8. 7 9 H z ) . 7. 16-7 
. 3 6 ( 9 H, m) 

mmm i 8 

3 - [3 - (2--T>y~^ ^*->) - 4- /h^->-N- (4 

z_^_UUkA±Jkl 7 ~ 'J y j - 2-->?p^>f-> - l - ?r > ( 
m 1 (Dlt&VoN o . 78)®^$ 

mmm i 6 tmmo^m^m^^ a t?{t* r>i(Dfrt> <o tr, 4- 

(?ony^;U) t 8 'J >iM$fiM£i£ffl U & ?1 £ © H f S f fc £ 
^ (IR^ 7 7. 2 % ) ^#^o 

1 H-NMR (4 0 0MHz, CDC 1 3 ) 6 2.45-2 
. 55 (4H. broad). 3. 13 (2H, dd, J=16. 
60, 3. 4 2 H z ) . 3. 28 (2H, dd, J=16. 60, 
6. 8 4 H z ) . 3. 8 2 ( 3 H , s ) . 4. 7 9 ( 2 H , s ) . 
5. 06 (1H, m ) , 5. 20 (1H, broad), 6. 65 

(1H, d, J = 2 . 4 4 H z ) . 6. 76 (1H, dd, J = 8 
. 30, 2. 4 4 H z ) , 6. 84 (1H. d, J=8. 30Hz 
). 7. 18-7. 24 (6H, m). 8. 60-8. 62 (2H 
, m ) 

mmm i 9 

3 - [3 - (2--f>y^^^-^'>) - 4- ^ h^->-N- (2 

-t 7f ;Mf - 2- ^^p^>-r> - 1 - •* y ( 

Ofb^jNo. 79) 

mmm 1 6 t mmo^s-zm ^> a^ft^f ^©^^di^> 2- 

(7*a^^f-;U) ^--7^U>^^fflL. $ *f @ & © I! Ifi ft ( 
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m i o o 96) *nz>o 

1 H-NMR (400MHz, CDC 1 s ) 6 2.45(4 
H, broad). 2. 92 ( 2 H, d d . J = 1 6 . 60, 3. 
4 2 H z ) . 3. 0 3 ( 2 H, dd, J = 1 6 . 60, 6. 83H 
z ) . 3. 79 (3H, s ) . 4. 86 (1H, m, J = 3 . 42 
Hz). 4. 93 (2H. s ) . 5. 51 (1H, broad). 

6. 48 (1H, broad). 6. 7 7 (1H, dd, J = 8 . 
79, 2. 44Hz). 6. 82 (IH, d, J = 8 . 79Hz) 
. 7. 03-7. 05 (2H, m). 7. 11-7. 14 (2H, 
m). 7. 38 (1H, m). 7. 50-7. 52 (2H, m). 

7. 62 (1H, s ) . 7. 78-7. 80 (1H, m). 7. 8 
3-7. 85 (2H, m) 

mmm 8 o 

3 - [3 - - 4 > ? — jUt^-i/) - (2 

zJtJ-AJkAJzJkl T-gy] - 2- ^?p^>^>-i-*> ( 

j 1 Ofb^iNo. 8 0)g>-£fi£ 

mt&m 7 6 t mmcD^tik&m ^. 3 v<t/ <o k. 2- 

( ? □ n y ^ ;U) +;iJ>«l!S4ttfflL, gfc»fe@{*©«effc'& 

& (iR^ 7 6. 1 90 

'H-NMR (400MHz, CDC 1 3 ) 6 2. 45-2 
. 64 (4H, broad). 3. 06 (2H, dd, J=16. 
60, 3. 42Hz). 3. 20 (2H, dd, J = 1 6 . 60, 
6. 35Hz). 3. 80 (3H, s). 5. 01 (1H, m). 
5. 09 (2H, s). 5. 22 (1H, broad). 6. 82 
-6. 90 (3H, m). 7. 11-7. 17 (4H, m). 7. 
41 (1H. broad). 7. 5 6 (1H, dd, J = 8 . 30 
, 6. 83Hz). 7. 7 2 ( 1 H, dd, J = 8 . 30, 6. 8 

7 5 
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3Hz), 7. 83 (1H, d. J=8. 3 0Hz), 8. 0 4 ( 
1H, d, J = 8 . 3 0 H z ) , 8. 17 ( 1 H, d, J = 8 . 7 
9 H z ) 

mmm s 1 

3 - [N - ^ > 'JJk - 3 - [rel (1R, 2R, 4 S ) - g > ? 
n[2. 2. l]^s^^-2->f;l/^^^]-4-yh^'>T^.U 
y] - 2- ^^o^>-f->-l-^> (II Ofb^iNo. 8 1) 
CD is fig 

^nfefli 2 6 t mm<D^m&m\<^ 3- ( 3 - •> ? n^>f-;u*-* 

- > _ 4 _y )> ^ i/ t — 'J 7 ) - 2- ^^n^<>-f-> - 1 - -fr y (Dfr 
*> () K % 8 < 3 ) -eSiSS ft* 3 - [ 3 - [rel (1R, 2 

R, 4S) - b" ? o [2. 2. l]^y^-2-^;i^-+->] - 
4 _y h ^ •> T — 'J 7 ] - 2-'>^n^<>7 L > - 1 ffl L 

sZ<t&%B (M9 2. 3%) *H5o 

1 H - NMR (4 0 0MHz. CDC 1 3 ) <5 1. 00-1 
. 11 (2H, m)> 1. 16-1. 18 (1H, n), 1. 47 
-1. 69 (5H, m) . 2. 29 ( 1 H, m) , 2. 34 (1H 
, m) . 2. 40 (4H, broad). 3. 83 (3H, s ) . 
3. 96-3. 98 (1H, m) . 4. 76 (2H, s ) , 5. 3 

0 (1H, broad). 6. 46 (1H, broad). 6. 6 
7(1H, dd, J = 8 . 30, 2. 4 4 H z ) . 6. 7 9 ( 1 H 
, d , J=8. 3 0 H z ) . 7. 20-7. 22 (2H, m). 7 
. 28-7. 34 ( 3 H, m) 

mmm s -2 

3 - [3 - [rel (1R, 2R, 4 S ) - b -> ? n [ 2 . 2. 1 

1 ^-7 9 - 2 - 4 & - 4- / h * -> - N - ( 2 - t 7 'J > . 
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j%)N o . 8 2) CD-£J% 

( ? n o * ^Ji) * j i ) y^m^^mm n^m^k^m^it^^ 

(IR¥ 9 2. 8 %) £f#£o 
• H-NMR (4 0 0MHz, CDCh ) 5 0. 96-1 
. 02 (2H, m), 1. 11-1. 1 4 ( 1 H, m) . 1. 43 
-1. 44 (3H, m) . 1. 54 (1H, m) . 1. 62-1. 
65 (1H. m) , 2. 23 (1H, broad), 2. 33 (1 
H. broad). 2. 43-2. 67 ( 4 H, broad), 3 
. 82 (3H, s ) . 3. 97 (1H, broad), 5. 07 ( 
2H, s ) , 5. 2 2 ( 1 H, broad). 6. 7 2 (1H, b 
road). 6. 79-6. 84 (2H, m) , 7. 38-7. 3 
9 (1H, m ) . 7. 55 (1H, m ) , 7. 73 (1H, m) . 
7. 8 2 (1H, d. J = 8 . 3 0 H z ) , 8. 0 3 ( 1 H, d, 
J = 8 . 3 0 H z ) . 8. 15 (1H, d, J=8. 30Hz) 

nmm 8 3 

3- [3- [rel ( 1 R, 2R, 4S)-fc"S/?p[2. 2. 1 

] ^y* - 2 - >r - 4- yh^->r-'jy] - 2 - •> ? 

□ -tr > - 1 -Jry (SI Oft^ftNo. 8 3) <£>&$L 

mmm 8 tmm(D^m^m^^ 1. s - o^>^ 
frfrOd, i. 3 - ^ ? n ^-tr > y u 
anaffc^ei awm 9 o . \ %)*nz>o 

•H-NMR (400MHz, CDCh ) 6 1. 11-1 
. 1 3 ( 2 H, m) , 1. 19-1. 21 ( 1 H, m ) > 1. 48 
-1. 58 (3H, m) , 1. 72-1. 75 (2H, m). 2. 
04 (2H. m, J=6. 3 5 H z ) . 2. 32-2. 37 (1H 
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, m) > 2 . 3 6 ( 2 H, t , 
. 4 9 ( 1 H, m) . 2 . 4 8 
3. 83 ( 3 H, s). 4. 1 
2 (1H, s). 5. 96 (1 
1H, d, J=2. 44Hz) 
30, 2. 4 4 H z ) . 6. 8 
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J = 6 . 3 5 H z ) „ 2 . 4 6-2 
(2H, t , J = 6 . 3 5Hz) > 
3-4. 14 (1H, m). 5. 4 
H, broad s ) s 6 . 6 3 ( 
„ 6. 69 ( 1 H, d d , J=8. 
0 (1H, d, J = 8 . 30Hz) 



mmm 8 4 

3-[N-^>^^~3-[rel (1R, 2R, 4 S ) - fc" ^ ^ 
o [ 2 . 2. I ] s\zf 9 - 2 - 4 & * * '> 1 - 4 - * h * is T — V 
y] - 2- ^^p-\^t>-l-t> (I 1 (Oft^iN o. 8 4) 

t> 0 mmms 3 -caai^n* 3 - [ 3 - [rei c 1 r, 2 r, 

4S) - b*i/?D [2. 2. 1] ^7*-2--T - 4- 

<fc ^ f- jkd t> *) c % it 'O •> ^ €• ffi ffl L , KStfeiftttoflRCfl: 
g-ft 6 0. 8 96 ) §0 

1 H-NMR (4 0 0MHz, CDC 1 s ) 8 1 . 04-1 
. 1 0 ( 2 H, m) , 1. 16-1. 1 8 (1 H, m ) . 1. 48 
- 1 . 54 (3H, m). 1. 60-1. 61 (1H, m). 1. 
67-1. 6 9 ( 1 H, m) . 1. 9 3 ( 2 H, m, J = 6 . 35 
Hz). 2. 30-2. 31 (4H, b r o a d ) > 2. 33 (1 
H, m). 2. 35 (1H, m) . 3. 83 (3H, s). 3. 9 
9-4. 01 (1H, m) . 4. 7 7 ( 2 H, s ) > 5. 44 (1 
H, s). 6. 47 (1H, d, J = 2 . 4 4 H z ) > 6. 65 (. 
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1H, dd, J = 8 . 30, 2. 4 4 H z ) > 6. 79 ( 1 H. d 
, J = 8 . 3 0 H z ) , 7 . 19-7. 21 (2H, m). 7. 2 
5-7. 32 (3H, m) 

mmm s 5 

3- [3- [rel (1R, 2R, 4 S ) - b ? o [ 2 . 2. 1 
] ^7 9 - 2 - 4 Jl**-y] - 4- i^->-N- ( 4 - £ U y ^ 
y f- ;i> ) y .=. u y ] - 2-->^p^^-tr> - 1 - y ( ^ 1 © ttS-£ 
INo. 8 5) ©£$ 

(?na/?-;lO e>J y >»»t'*ttSIU gfc » ift tfc © « E ft £ 
tt ( |R * 4 4 . 6%) *i^o 

1 H-NMR (400MHz, CDC 1 5 ) 5 1.07-1 
. 13 ( 2 H , m ) n 1. 18-1. 21 ( 1 H, m) „ 1. 57 
-1. 70 (5H, m) . 1. 94 (2H, m. J = 6 . 35Hz 
) > 2. 29-2. 33 (5H, m) , 2. 38 (1H, m)> 3 
. 84 (3H, s ) , 4. 05-4. 06 (1H, m) , 4. 77 

(2H, s). 5. 32 (1H, s ) „ 6. 52 (1H, d. J = 
2. 4 4 H z ) . 6. 6 7 ( 1 H, dd. J = 8 . 30, 2. 44 
Hz), 6. 80 (1H, d, J = 8 . 3 0 H z ) , 7. 17 (2 
H, d, J = 5 . 8 6 H z ) , 8. 5 7 ( 2 H. d, J = 5 . 86 
H z ) 



7 9 



"WO 98/58901 PCT/JP97/04857 



O 






Ri 


R 2 


R 3 


R4 




Re 


R7 


R 8 


X 


l 


O 


Me 


H 


H 


H 


H 


H 


H 




2 


o 


Me 


H 


H 


H 


H 


H 


H 


CH 2 


3 


o- 


Me 


H 


H 


H 


H 


Me 


Me 


CH 2 


4 


o 


Me 


H 


Me 


H 


H 


H 


H 




5 


o 


Me 


H 


H 


H 


H 


Me 


H 


CH 2 


6 


o 


Me 


H 


CI 


H 


H 


H 


H 




7 




Me 


H 


Br 


H 


H 


H 


H 




8 


or 


Me 


H 


H 


H 


H 


H 


H 




9 




Me 


H 


H 


H 


H 


H 


H 




10 


oo- 


Me 


H 


Me 


H 


H 


H 


H 





8 0 



WO 98/58901 



PCT/JP97/04857 



•ffc-g-^No. 




R 2 


R 3 


R. 


R 5 


Re 


R 7 


R 8 


X 


11 


o~ 


Me 


H 


H 


H 


H 


H 


H 


- 


12 




Me 


H 


Me 


H 


H 


H 


H 


- 


13 


cr 


Me 


H 


H 


H 


H 


H 


H 


- 


14 


cr 


Me 


H 


Me 


H 


H 


H 


H 


- 


15 




Me 


H 


H 


H 


H 


H 


H 


- 


16 




Me 


H 


Me 


H 


H 


H 


H 


- 


17 


CHj(CH 2 ) 3 


Me 


H 


H 


H 


H 


H 


H 


- 


18 


CH 3 (CH 2 ) 3 


Me 


H 


Me 


H 


H 


H 


H 


- 


19 




Me 


H 


H 


H 


H 


H 


H 


CH 2 


20 




Me 


H 


H 


H 


H 


H 


H 


CH 2 


21 


o- 


Me 


H 


H 


H 


H 


H 


H 


NH 


22 


o- 


Me 


H 


H 


H 


H 

*» 


H 


H 


NBn 



1~A 



8 1 



"WO98/58901 



PCT/JP97/04857 



1 (tt jt) 







R 2 


R 3 


R» 


R5 


R6 


R 7 


R 8 


X 


23 


or 


Me 


H 


H 


H 


H 


H 


H 


NH 


24 




Me 


H 


CH 3 


H 


H 


H 


H 


- 


25 


o- 


Me 


H 




H 


H 


H 


H 


- 


26 


o- 


Me 


Me 


H 


H 


H 


H 


H 


- 


27 




Me 


Me 


H 


H 


H 


H 


H 


CH 2 


28 


o- 


Me 


cr 


H 


H 


H 


H 


H 


- 


29 




Me 


ch 3 co 


H 


H 


H 


H 


H 


- 


30 


o- 


Me 




H 


H 


H 


H 


H 


- 


31 




Me 


H 


Et 


H 


H 


H 


H 




32 




Me 


H 


Et 


H 


H 


H 


H 




33 


o- 


Me 


H 




H 


H 


H 


H 




34 




Me 


H 


H 


H 


H 


H 


H 





8 2 



"WO98/58901 



PCT/JP97/04857 



1 



Lpf MO. 




2 






R5 




R7 


0 


X 


35 




Me 


H 


Me 


H 


H 


H 


H 




36 


oO- 


Me 


H 


H 


H 


H 


H 


H 


- 


37 


oO- 


Me 


H 


Me 


H 


H 


H 


H 


- 


38 


0- 


Me 


H 


H 


H 


H 


H 


H 


CMej 


39 


0 


Me 


H 


H 


H 


H 


Ph 


H 


CH 2 


40 




Me 


H 


H 


H 


H 


H 


H 


- 


41 


cn 


Me 


H 


Me 


H 


H 


H 


H 


- 


42 




Me 


H 


H 


H 


H 


H 


H 


- 


43 




Me 


H 


Me 


H 


H 


H 


H 




44 


or 


Me 


H 


Me 


H 


H 


H 


H 




45 


Of 


Me 


H 


Et 


H 


H 


H 


H 




46 


Of 


Me 


H 


Me 


H 


H 


H 


H 


CH 2 



8 3 



-WO98/5890J 



PCT/JP97/04857 



1 





R. 


R 2 


R 3 


R. 


R 5 


R* 


R 7 


R 8 


X 


47 


or 


Me 


Me 


Me 


H 


H 


H 


H 




48 




Me 


H 


Me 


H 


H 


H 


H 


CH 2 


49 


Ph _ 


Me 


H 


H 


H 


H 


H 


H 




50 


Ph 


Me 


H 


Me 


H 


H 


H 


H 




51 




Me 


H 


H 


H 


H 


H 


H 




52 




Me 


H 


Me 


H 


H 


H 


H 




53 




Me 


H 


Me 


H 


H 


H 


H 


CH 2 


54 




Me 


H 


Me 


H 


H 


H 


H 


CH 2 


55 


o 


Me 


H 


Me 


H 


H 


H 


H 


CH 2 


56 




Me 


or 


H 


H 


H 


H 


H 




57 


o- 


Me 


-car 


H 


H 


H 


H 


H 




58 


o- 


Me 






H 


H 


H 


H 





8 4 



WO 98/58901 



PCT/JP97/04857 



a 1 cm | ) 





R. 


R 2 


R 3 


R. 


R 5 




R 7 


R 8 


X 


59 


o- 


Me 




H 


H 


H 


H 


H 


- 


60 




Me 


o 


H 


H 


H 


H 


H 


- 


61 


o 


Me 




H 


H 


H 


H 


H 


- 


62 


o- 


Me 




H 


H 


H 


H 


H 


- 


63 


o 


Me 




H 


H 


H 


H 


H 


- 


64 




Me 




H 


H 


H 


H 


H 


- 


65 


CO- 


Me 


Me 


H 


H 


H 


H 


H 


CH 2 


66 




Me 




H 


H 


H 


H 


H 


CH 2 


67 




Me 


OCT 


H 


H 


H 


H 


H 


CH 2 


68 




Me 




H 


H 


H 


H 


H 


CH 2 


69 


o 


Me 


H 




H 


H 


H 


H 


CH 2 


70 


o- 


Me 


Me 


Me 


H 


H 


H 


H 





8 5 



~WO 98/58901 



PCT/JP97/04857 



{t-^-^No. 


R» 


R 2 


R 3 


R. 






R 7 


R 8 


X 


71 


o 


Me 




Me 


H 


H 


H 


H 




72 


o 


Me 




Me 


H 


H 


H 


H 




73 




Me 




Me 


H 


H 


H 


H 




74 




Me 


^"-^ ^^s>^ ^S~**>^ 


Me 


H 


H 


H 


H 




75 


o- 


Me 


H 


Me 


H 


H 


H 


H 


CH 2 


76 




Me 


Me 


H 


H 


H 


H 


H 




77 


00- 


Me 




H 


H 


H 


H 


H 




78 




Me 




H 


H 


H 


H 


H 




79 


Co- 


Me 




H 


H 


H 


H 


H 




80 




Me 


OCT 


H 


H 


H 


H 


H 




81 




Me 


cr 


H 


H 


H 


H 


H 




82 


or 


Me 


OCT 


H 


H 


H 


H 


H 





8 6 



AVO98/58901 



PCT/JP97/04857 



1 





Ri 


R 2 


R 3 


R4 


R5 


R« 


R? 


Rg 


X 


83 


or 


Me 


H 


H 


H 


H 


H 


H 


CH 2 


84 


or 


Me 




H 


H 


H 


H 


H 


CH 2 


85 


or 


Me 




H 


H 


H 


H 


H 


CH 2 



mmm 8 6 

% £'J CD jig ife 

3 0 g © 3 - b *• ^ T ^ 'J 

y ) _2->^7a^>T-> - 1 - * > (il©f^iNo. 1) , 
?Ltl 2 5 3 g . h-)to3j/f^>6 3g, f£ IE& t K a + •> 7* 
d h';it;lo-x 4 0 g > xf 7'J >i*^->^A4 g^ISiL, 

mmm 8 7 

ft 7 -t- ;i- m cd gg it 

30gcD3-C3-Crel ( 1 R. 2 R, 4S) -t"'>?a [2 
2. 1] /\^5'-2--f^3j-*->] - 4 - / h + ->7-'J ;] - 
2-i/7a^>-r>-l-*> (Si ©ft£«BlN o . 8 ) „ $L«S 2 
6 0 g. b V * a =i i/ =r y 7 y 6 6 g, XfT'J ^^^^4 

-t ;u *■< btj E •£ <Bb l Omg^^t^J;^ fwiBSl/fco 

mmm 8 g 
or a m cd m at 
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4 _ (3-->^D^>f^t + ->-4-^ h + ->7-'j;) -1 
, 2 . 5 , 6-fhn.Fnh'iJ^>-2-t> (11 ©ffc^^N 
o. 2 1) *i<»»L> &?i*l-5|imtlfcfeO0. 15 
gtlLI ( 3 2 5 / 7 ^a, v 2 ^ - . x A . y . tfcS! ) 6 Og^ 

ft 5 0 jug^tt^^ciit^o »Att»*«RAMK:&:/"fe^ 

mmm 8 9 

4 _ [ 3 _ (2-^>y-^^+->) - 4- / h+^7-'j;] 
-2-i/?a^>f>-l-t> (il Oft^ftNo. 9) 100 
m g , * "J - 2 0 gfcJ:tfefe7t 'J >7 9. 9g 

7tx7t^xxf7--b" (pde) oftmfe <£ o'p d e mmm 

II, III I, IVMfc ck VI®, 4«S©PDET-f Vf>fA$ 

L/c [Trends Pharmacol. Sc i. , 12. 
1 9-2 7 (1 9 9 2) ] o I IP D Eli'>/vtt«J; *)IAU:^ 
©£fflWc 0 HI I, IVlfc^CfVlOPDET^Vf-fA 

1*7 h J: L/cifiL/jN® (III IfcJ;[fVI) *A:«»ft»« ( 

I V S) tf> 6 bfco 2 0 mM h"X h 'J X % ED 

TA (i^ U > $ > Eft SO 2 m M. PMSF (7x-;Mf 
^X;^t-^7^t7>f F) 0. 1 m M. 2-^*7M^; 
-;b5mM, ^7"X^f >0, OOlmM. n-f^^f >0. 0 1 
mM^^tr^W^ (pH6. 5)*-C**^^XU 3000 0 . 
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S^if liDMSO ( 2> y f" ;U X )l * +• '> K ) ^ (w ^ fi? b . 5 m 
MOfgfbv JT * i/ O A^^-tf 5 OmMMJ Xffi»a«ffi»fC«flD U 
/Co dOfitc?s|{-±I£©PDET'1' 7 +f -< A & J; t>' 3 H-cAMP 
(III HL IVIPDEcDi^) ttzli. 3 H-cGMP (II, VI 
P D E © t ^ ) ^11 t LXm*-, 3 0gt3 O^MSlS^tfco 
KEfcti 1 0 0 5 «-lfflotf -5 d t (r «fc oTMU: 5 

PDECJ; o tt^Lfc ??Utf KI4 5' - ? ? 1/ * f- ^- -tfT? 

3 H-7f;->^/:ii 1 H-rry^xi^PL. ^scdcd^k 

•>Tttfi) U/c# 7 A*i§ tT^Bt L/co 

^ffiL/c 3 H - ? ? U * *> K CDjfclt® ft* flfcf* ■> > * \s ~ > a > 
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